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            ! CABOT BERYL COMPANY
            ! CARPENTER TECHNOLOGY
            ! SIDNEY DENNIS
            ! FORD MOTOR COMPANY
            ! SIDNEY FRIED
            ! ROBERT HAUSLOHNER (DECEASED)
            ! ANTHONY D. INTROCASO
            ! JOHNSON-MATTHEY
            ! KING OF PRUSSIA TECHNICAL CORPORATION (BANKRUPT)
            ! HARRISON KALBACH
            ! LNP CORPORATION
            ! EVOR PHILLIPS
            ! REUTGERS-NEASE CHEMICAL COMPANY
            ! ERNEST ROTH

EPA'S SEARCH FOR ADDITIONAL PRPS IS CONTINUING.

REMEDIAL ACTIONS AND INITIAL INVESTIGATIONS BY THE EPA AND THE NJDEP

THE NEW JERSEY DEPARTMENT OF ENVIRONMENTAL PROTECTION (NJDEP) WAS FIRST NOTIFIED OF POSSIBLE UNAUTHORIZED
ACTIVITIES AT THE SITE IN JANUARY 1975.  SUBSEQUENT SITE INSPECTIONS BY NJDEP AND A GROUNDWATER STUDY BY
GERAGHTY AND MILLER IN 1976 INDICATED CONTAMINATION OF THE SOILS AND GROUND WATER AT THE SITE.

EPA CONFIRMED CONTAMINATION WITH ADDITIONAL SAMPLING AND INVESTIGATIONS DURING 1979, 1980 AND 1982.  IN
DECEMBER 1985, THE SITE WAS FORMALLY LISTED ON THE NATIONAL PRIORITIES LIST.

INVESTIGATIONS CONDUCTED BY THE PRPS, WITH EPA OVERSIGHT, WERE STARTED IN 1985, WITH THE RI BEING APPROVED IN
AUGUST 1989 AND THE FS ISSUED TO THE PUBLIC IN JULY 1990.  EPA ALSO CONDUCTED A SUPPLEMENTAL FEASIBILITY
STUDY WHICH WAS ALSO RELEASED IN AUGUST 1990.  THE SITE PROPERTY WAS FENCED IN JULY 1988 AT THE REQUEST OF
EPA TO RESTRICT ACCESS AND PREVENT HEALTH RISKS ASSOCIATED WITH DIRECT CONTACT AND PREVENT ILLEGAL DUMPING.

BURIED PLASTIC CONTAINERS (CARBOYS) AND SURROUNDING SOILS WITH VISIBLE CONTAMINATION, LOCATED INSIDE THE
FENCE WEST OF THE LAGOONS, WERE EXCAVATED AND STAGED FOR REMOVAL IN OCTOBER 1989.  FINAL REMOVAL AND OFF-SITE
DISPOSAL IS NOW COMPLETE.

ACTIVITIES PLANNED FOR THE FALL OF 1990 INCLUDE BEGINNING THE EXPEDITED REMOVAL OF BURIED DRUMS AND VISIBLY
CONTAMINATED SOILS.

#HCP
HIGHLIGHTS OF COMMUNITY PARTICIPATION

THE RI/FS AND SFS REPORTS AND THE PROPOSED PLAN FOR THE KOP SITE WERE RELEASED TO THE PUBLIC FOR COMMENT ON
JULY 16, 1990.  THESE THREE DOCUMENTS WERE MADE AVAILABLE TO THE PUBLIC AS PART OF THE ADMINISTRATIVE RECORD
WHICH WAS MAINTAINED AT THE EPA DOCKET ROOM IN REGION II AT 26 FEDERAL PLAZA IN NEW YORK CITY AND AT AN
INFORMATION REPOSITORY AT THE CAMDEN COUNTY PUBLIC LIBRARY.  THE NOTICE OF AVAILABILITY FOR THESE DOCUMENTS
WAS PUBLISHED IN THE COURIER POST ON JULY 22, 1990.  A PUBLIC COMMENT PERIOD ON THE DOCUMENTS WAS HELD FROM
JULY 16, 1990 TO SEPTEMBER 14, 1990.  IN ADDITION, A PUBLIC MEETING WAS HELD ON AUGUST 1, 1990.  AT THIS
MEETING, REPRESENTATIVES FROM EPA ANSWERED QUESTIONS ABOUT PROBLEMS AT THE SITE AND THE REMEDIAL ALTERNATIVES
UNDER CONSIDERATION.  A RESPONSE TO THE COMMENTS RECEIVED DURING THIS PERIOD IS INCLUDED IN THE
RESPONSIVENESS SUMMARY, WHICH IS PART OF THIS RECORD OF DECISION (ROD).

SCOPE AND ROLE OF RESPONSE ACTION

THIS ROD ADDRESSES PLANNED REMEDIAL ACTIONS FOR THE FIRST OPERABLE UNIT.

DUE TO THE WIDE VARIETY OF CONTAMINANTS AND MULTIPLE MIGRATION ROUTES PRESENT AT THE KOP SITE, EPA HAS
DIVIDED THE REMEDIAL ACTION FOR THE FIRST OPERABLE UNIT INTO THE FIVE COMPONENTS DESCRIBED BELOW.



COMPONENT 1: METALS-CONTAMINATED SOILS ADJACENT TO LAGOONS, SLUDGES IN LAGOONS, AND SEDIMENTS IN THE SWALE
(FIGURE 2).

COMPONENT 2: BURIED DRUMS AND SOILS CONTAMINATED WITH VOLATILE ORGANIC COMPOUNDS LOCATED TOWARD THE REAR
(NORTHWEST) OF THE SITE (FIGURE 2).

COMPONENT 3: TANKERS AND CONTENTS LOCATED NEAR THE FRONT (SOUTHEAST) OF THE SITE.  SOILS UNDER AND ADJACENT
TO THE TANKERS WILL BE ADDRESSED AS PART OF COMPONENT 1 (FIGURE 2).

COMPONENT 4: ORGANIC AND METALS-CONTAMINATED GROUND WATER (FIGURE 2).

COMPONENT 5: SURFACE WATERS AND SEDIMENTS AND BIOTA OF THE GREAT EGG HARBOR RIVER (FIGURE 2).

THIS REMEDIAL ACTION ADDRESSES THE PRINCIPLE THREATS PRESENTED AT THE SITE WHICH ARE INCLUDED IN THE FIRST
OPERABLE UNIT.  A SECOND OPERABLE UNIT WILL ADDRESS RESIDUALLY CONTAMINATED SOILS ASSOCIATED WITH THE BURIED
DRUM AREA.  THE GREAT EGG HARBOR RIVER COULD ALSO BECOME AN ADDITIONAL OPERABLE UNIT, IF CONTAMINATION
DETECTED DURING THE REMEDIAL DESIGN OR SUBSEQUENT MONITORING INDICATES THAT REMEDIATION IS REQUIRED.

#SC
SUMMARY OF SITE CHARACTERISTICS

SITE GEOLOGY

THE SITE IS UNDERLAIN BY UNCONSOLIDATED COASTAL PLAIN SEDIMENTS OF THE TERTIARY AND CRETACEOUS AGE.  THESE
SEDIMENTS CONSIST OF UNCONSOLIDATED SANDS, GRAVELS AND CLAYS WHICH FORM A SOUTHEASTERN THICKENING WEDGE
APPROXIMATELY 2,000 FEET THICK.  UNCONFORMABLY UNDERLYING THESE SEDIMENTS IS RELATIVELY LOW PERMEABILITY
METAMORPHIC BEDROCK.

THE COHANSEY SAND CROPS OUT AT THE SITE.  THIS FORMATION CONSISTS OF UNCONSOLIDATED SANDS, SILTS AND CLAYS.

THE COHANSEY SAND, THE KIRKWOOD FORMATION, AND ANY YOUNGER OVERLYING SEDIMENTS ARE COLLECTIVELY KNOWN IN THIS
AREA AS THE KIRKWOOD-COHANSEY AQUIFER SYSTEM.  DUE TO THE ABSENCE OF EXTENSIVE REGIONAL CONFINING BEDS, THE
COHANSEY SAND AND THE UNDERLYING KIRKWOOD FORMATION ARE GENERALLY IN HYDRAULIC CONNECTION.  BASED UPON
REGIONAL DATA, THE KIRKWOOD-COHANSEY AQUIFER OCCURS AT APPROXIMATELY 150 FEET BELOW MEAN SEA LEVEL AT THE
SITE.

TWO AQUIFERS WITHIN THE KIRKWOOD-COHANSEY AQUIFER SYSTEM WERE IDENTIFIED AT THE KOP SITE.  THE UPPER (ALSO
REFERRED TO AS THE UPPER SUBZONE) AQUIFER BEGINS AT 15 FEET BELOW THE SURFACE AND EXTENDS TO APPROXIMATELY 35
FEET.  A SECOND AQUIFER EXTENDS DOWNWARD FROM 50 FEET BELOW THE SURFACE TO A DEPTH OF APPROXIMATELY 250 FEET. 
THIS IS HEREIN REFERRED TO AS THE DEEP AQUIFER, BUT IS REFERRED TO AS THE LOWER SUBZONE AQUIFER IN VARIOUS
SITE INVESTIGATIONS.  A 10-FOOT TO 20-FOOT SEMI-CONFINING LAYER SEPARATES THE TWO POROUS AND PERMEABLE
AQUIFERS AND IS COMPOSED PREDOMINANTLY OF DISCONTINUOUS SILT AND CLAY ZONES.  THESE LITHOFACIES GRADE TO
SANDS IN SOME AREAS.  THIS IS HEREIN REFERRED TO AS THE INTERMEDIATE AQUIFER, BUT IS REFERRED AS THE MIDDLE
SUBZONE SEMI-CONFINING (OR CONFINING) AQUIFER.

AT THE KOP SITE, THE GROUNDWATER FLOW DIRECTION IS SOUTHWEST TOWARD THE GREAT EGG HARBOR RIVER.  HIGH
POROSITY AND PERMEABILITY OF ON-SITE SOILS PRODUCES RAPID INFILTRATION OF PRECIPITATION AND RAPID RECHARGE OF
THE UNDERLYING KIRKWOOD-COHANSEY AQUIFER.  LATERAL GROUNDWATER FLOW IN THE UPPER AQUIFER IS APPROXIMATELY ONE
FOOT PER DAY AND 0.4 FOOT PER DAY IN THE LOWER AQUIFER.  THE UPPER AQUIFER DISCHARGES TO THE GREAT EGG HARBOR
RIVER WHILE THE DEEPER AQUIFER MAY HAVE A MINOR FLOW COMPONENT THAT ALSO DISCHARGES TO THE RIVER.

THE GREAT EGG HARBOR RIVER, LOCATED APPROXIMATELY 1000 FEET SOUTHEAST OF THE SITE (FIGURES 1 AND 2), DRAINS
EASTERN CAMDEN COUNTY AND ALL OF ATLANTIC COUNTY.  THE RIVER DISCHARGES TO THE ATLANTIC OCEAN NORTH OF OCEAN
CITY, NEW JERSEY.

THERE ARE NO RESIDENTIAL WELLS IN THE VICINITY OF THE SITE.  TWO WELLS, NEITHER OF WHICH SERVE AS POTABLE
WATER SUPPLIES, ARE LOCATED WITHIN A HALF MILE RADIUS OF THE SITE.  THESE WELLS ARE LOCATED AT THE



JOHNSON-MATTHEY COMPANY LOCATED JUST ACROSS PINEY HOLLOW ROAD FROM THE SITE AND THE FIELD OFFICE OF THE NEW
JERSEY DIVISION OF FISH, GAME AND WILDLIFE ACROSS THE RIVER FROM THE SITE (FIGURE 1).  THE NEAREST
RESIDENTIAL WATER WELL IS APPROXIMATELY ONE MILE NORTHEAST AND UPGRADIENT FROM THE SITE.

COMPONENT 1 - METALS CONTAMINATED SOILS, SEDIMENTS AND SLUDGES

DURING THE RI, SHALLOW SOIL ON SITE AND SWALE SEDIMENTS LESS THAN 2 FEET DEEP ("SURFACE") WERE INVESTIGATED
BY THE COLLECTION AND ANALYSIS OF 117 SAMPLES FROM 100 LOCATIONS.  SOILS FROM 2 TO 10 FEET IN DEPTH
("SUBSURFACE") WERE ALSO INVESTIGATED BY COLLECTION AND ANALYSIS OF 104 SAMPLES FROM 66 LOCATIONS.  SURFACE
AND SUBSURFACE SLUDGES WERE INVESTIGATED BY THE COLLECTION AND ANALYSIS OF SAMPLES FROM 18 LOCATIONS.

BERYLLIUM, CHROMIUM, COPPER, NICKEL AND ZINC ARE THE PRINCIPAL CONTAMINANTS DETECTED IN THE SURFACE AND
SUBSURFACE SOILS ADJACENT TO THE LAGOONS, SEDIMENTS IN THE SWALE AND SLUDGES IN THE LAGOONS AND ADJACENT
AREAS (FIGURE 2).  GENERALLY, THE METALS CONTAMINANTS ARE KNOWN OR PROBABLE CARCINOGENS, AND ALSO EXHIBIT
HARMFUL NONCARCINOGENIC EFFECTS.

DISTRIBUTION OF SITE CONTAMINATION DEMONSTRATED BY ANALYTICAL RESULTS OF SAMPLING EFFORTS INDICATE THAT
MIGRATION THROUGH ENVIRONMENTAL MEDIA IS OCCURRING.  CONTAMINANTS RESIDING IN THE SOILS, SEDIMENTS AND
SLUDGES ARE BELIEVED TO BE MIGRATING VERTICALLY DOWNWARD TO THE GROUND WATER.

SURFACE CONTAMINATION FROM 0 TO 2 FEET DEPTH IS PRESENT IN THE LAGOONS, AS WELL AS IN SOILS ADJACENT TO THE
LAGOONS AND TANKERS, AND IN THE SWALE ADJACENT TO THE SITE.  THE HIGHEST CONCENTRATIONS OF SURFACE
CONTAMINATION IS IN SEDIMENTS AT THE BOTTOM OF THE SWALE.  MAXIMUM CONCENTRATIONS OF CONTAMINANTS THAT EXCEED
SOIL CLEANUP LEVELS ARE CHROMIUM 8,010 PARTS PER MILLION (PPM), COPPER 9,070 PPM, MERCURY 100 PPM (ADJACENT
TO THE TANKERS), AND SILVER 18 PPM (TABLE 1).

SUBSURFACE CONTAMINATION FROM 2 TO 10 FEET DEEP IS PRESENT IN THE LAGOONS AND ADJACENT ON-SITE SOILS; DEEPEST
SOILS ABOVE THE CLEANUP LEVELS (TABLE 2) ARE AT A DEPTH OF SEVEN FEET.  HIGHEST CONCENTRATIONS HAVE BEEN
DETECTED IN A ZONE OF SLUDGE-LIKE MATERIAL AT A DEPTH OF 3 TO 4 FEET NORTHWEST AND ADJACENT TO THE LAGOONS. 
MAXIMUM CONCENTRATIONS FOR THE FOLLOWING CONTAMINANTS ARE: 11,300 PPM FOR CHROMIUM, 16,300 PPM FOR COPPER,
389 PPM FOR LEAD, 1.7 PPM FOR MERCURY, AND 11,100 PPM FOR NICKEL (TABLE 2).  IN GENERAL, THE SOILS HAVE
INFREQUENT AND LOW CONCENTRATIONS OF VOLATILE AND SEMI-VOLATILE ORGANIC COMPOUNDS.

THE VOLUME OF METALS-CONTAMINATED SOILS, SEDIMENTS AND SLUDGES IN THE SURFACE AND SUBSURFACE ABOVE RISK-BASED
CLEANUP LEVELS (TABLES 1 AND 2) FOR THIS COMPONENT IS ESTIMATED AT 21,150 CUBIC YARDS.  THIS INCLUDES 19,500
CUBIC YARDS OF ON-SITE SOILS AND SLUDGES AND 650 CUBIC YARDS OF SEDIMENTS IN THE SWALE LOCATED BETWEEN THE
SITE AND THE RIVER (FIGURE 2).  THE TOTAL AREA COVERED BY THESE MATERIALS IS APPROXIMATELY THREE ACRES.

COMPONENT 2 - BURIED DRUMS AND SOILS CONTAMINATED WITH VOLATILE ORGANIC COMPOUNDS

THE CONTENTS OF A PARTIALLY BURIED DRUM AND TWO SAMPLES OF VISIBLY CONTAMINATED SOILS WERE ANALYZED FOR
DETERMINATION OF THE TYPES AND CONCENTRATIONS OF CONTAMINANTS.  CONDUCTIVITY AND MAGNETOMETER SURVEYS WERE 
ALSO CONDUCTED TO DETERMINE THE LOCATION AND NUMBER OF BURIED DRUMS.

ANALYSIS FROM A BURIED DRUM LOCATED IN THE REAR (NORTHWEST) OF THE SITE (FIGURE 2) INDICATED HIGH
CONCENTRATIONS OF VOLATILE AND SEMI-VOLATILE ORGANIC COMPOUNDS.  THE TOTAL CONCENTRATION FOR VOLATILE AND
SEMI-VOLATILE ORGANIC COMPOUNDS, INCLUDING TENTATIVELY IDENTIFIED COMPOUNDS, IS GREATER THAN 80 PERCENT
(TABLE 3) FOR THE LIQUID CONTENTS SAMPLED FROM THE DRUM.  SOIL SAMPLING IN THE AREA ADJACENT TO THE DRUMS
ALSO INDICATED SIGNIFICANT CONCENTRATIONS OF VOLATILE ORGANIC COMPOUNDS (TABLE 4).  EXAMPLES ARE:
TETRACHLOROETHANE 270 PPM, 1,2-DICHLOROBENZENE 44 PPM, AND NAPHTHALENE 3 PPM.  METALS-CONTAMINANT
CONCENTRATIONS ARE ABOVE BACKGROUND LEVELS BUT BELOW SOIL CLEANUP GOALS.

THE TOTAL VOLUME OF DRUMS AND SOILS CONTAMINATED WITH VOLATILE AND SEMI-VOLATILE COMPOUNDS IS UNCERTAIN DUE
TO LIMITED SOILS SAMPLING IN THIS AREA.  MAGNETIC AND CONDUCTIVITY SURVEYS AND SAMPLE DATA INDICATE AN AREA
OF BURIED DRUMS ESTIMATED TO BE 11,300 SQUARE FEET.  ASSUMING THAT THE DEPTH OF CONTAMINATED SOILS AND DRUMS
IS APPROXIMATELY SIX FEET, THE ESTIMATED TOTAL VOLUME IS 2500 CUBIC YARDS OF WHICH 250 CUBIC YARDS (10
PERCENT OF TOTAL VOLUME) ARE ESTIMATED TO CONSIST OF DRUMS AND 2250 CUBIC YARDS OF CONTAMINATED SOILS.



MANY OF THE VOLATILE AND SEMI-VOLATILE ORGANIC COMPOUNDS IDENTIFIED IN THE CONTENTS SAMPLED FROM THE BURIED
DRUM AND ADJACENT SOILS HAVE ADVERSE CARCINOGENIC AND NONCARCINOGENIC HEALTH EFFECTS ON HUMANS.

CONTAMINANTS IN THE BURIED DRUMS AND NEARBY SOILS HAVE MIGRATED VERTICALLY DOWNWARD TO THE GROUND WATER AND
ARE CONTINUING TO DISCHARGE INTO THE GROUND WATER.  IN ORDER TO PREVENT FURTHER DISCHARGE OF CONTAMINANTS
INTO THE GROUND WATER AND TO REMOVE ANY PHYSICAL HAZARD FROM THE DETERIORATING DRUMS, THE DRUMS AND VISIBLY
CONTAMINATED SOILS ARE PLANNED FOR REMOVAL AND OFF-SITE TREATMENT AND DISPOSAL BEGINNING IN THE FALL OF 1990.

COMPONENT 3 - TANKERS AND CONTENTS

THE CONTENTS OF RUSTING, DETERIORATING TANKERS NEAR THE FRONT (SOUTHEAST) OF THE SITE (FIGURE 2) WERE SAMPLED
AND ANALYZED.

MAJOR CONTAMINANTS OF THE RESIDUES IN THE TANKERS INCLUDED: CHROMIUM 6,580 PPM, COPPER 10,080 PPM, AND NICKEL
6,450 PPM (TABLE 5).

THE TANKERS OCCUPY AN AREA APPROXIMATELY 15 BY 30 FEET FOR A TOTAL AREA OF 450 SQUARE FEET.  TOTAL TANKER
VOLUME IS ESTIMATED TO BE 83 CUBIC YARDS AND THE VOLUME OF THE RESIDUE IN THE TANKERS IS ESTIMATED TO BE 10
CUBIC YARDS.

THESE INORGANIC METALS CONTAMINANTS IN THE TANKER RESIDUE ARE KNOWN TO HAVE ADVERSE NONCARCINOGENIC AND
CARCINOGENIC HEALTH EFFECTS ON HUMANS.

COMPONENT 4 - GROUND WATER

TWENTY-EIGHT MONITORING WELLS WERE INSTALLED TO DEFINE THE EXTENT, CONCENTRATIONS AND TYPES OF CONTAMINANTS
IN THE GROUND WATER (FIGURE 3).  WELLS LOCATED AT THE JOHNSON-MATTHEY FACILITY AND THE NEW JERSEY STATE FISH
AND GAME OFFICE WERE ALSO SAMPLED AND ANALYZED (FIGURE 1).  ELECTRIC LOGS WERE RUN ON 11 WELLS TO ASSIST IN
DEFINING THE LITHOLOGY AND STRATIGRAPHY OF THE AQUIFERS.

THE SOURCE FOR THE GROUNDWATER CONTAMINATION IS BELIEVED TO BE FROM CONTAMINATION IN THE SOILS, SLUDGES AND
SEDIMENTS, AND THE BURIED DRUMS AND TANKERS, DISCUSSED ABOVE.  THE HIGHEST CONTAMINANT CONCENTRATIONS HAVE
BEEN IDENTIFIED IN THE UPPER AQUIFER IN AN AREA BETWEEN THE SITE AND THE GREAT EGG HARBOR RIVER (FIGURE 3)
APPROXIMATELY 1000 FEET WIDE AND 1500 FEET LENGTH.

CONTAMINANTS DETECTED IN THE UPPER AQUIFER (ALSO REFERRED TO AS THE UPPER SUBZONE) IN EXCESS OF ACCEPTABLE
FEDERAL AND STATE LEVELS UNDER THE SAFE DRINKING WATER ACT (SDWA) INCLUDE METALS AND VOLATILE ORGANIC
COMPOUNDS.  EXAMPLES OF MAXIMUM CONCENTRATIONS ARE: CHROMIUM 1,040 PARTS PER BILLION (PPB), COPPER 12,500
PPB, NICKEL 4,670 PPB, TETRACHLOROETHENE 2,500 PPB, TRICHLOROETHENE 940 PPB, AND ETHYLBENZENE 80 PPB (TABLE
6).  THE UPPER AQUIFER DISCHARGES TO THE GREAT EGG HARBOR RIVER AND IS BELIEVED TO BE THE SOURCE OF
CONTAMINANTS DETECTED IN RIVER SEDIMENTS AND SURFACE WATERS.

THESE COMPOUNDS ARE KNOWN TO HAVE ADVERSE CARCINOGENIC AND NONCARCINOGENIC HEALTH EFFECTS ON HUMANS.

SITE-RELATED CONTAMINATION IN CONCENTRATIONS ABOVE DRINKING WATER STANDARDS WAS ALSO DETECTED IN THE
INTERMEDIATE AND DEEP AQUIFERS (TABLES 7 AND 8).  THE INTERMEDIATE AND DEEP AQUIFERS ARE ALSO REFERRED TO AS
THE MIDDLE SUBZONE SEMI-CONFINING AQUIFER AND LOWER SUBZONE AQUIFER, RESPECTIVELY.

COMPONENT 5 - THE GREAT EGG HARBOR RIVER

EIGHT SURFACE-WATER AND NINE SEDIMENT LOCATIONS WERE SAMPLED AND ANALYZED TO DETERMINE THE EXTENT,
CONCENTRATION AND TYPES OF CONTAMINANTS IN THE RIVER (TABLES 9 AND 10).

GROUNDWATER CONTAMINATION HAS MIGRATED TOWARD THE GREAT EGG HARBOR RIVER, WITH CONTAMINANTS IN THE UPPER
AQUIFER DISCHARGING TO THE RIVER (FIGURE 3).  THE HIGHEST CONTAMINANT CONCENTRATIONS IN THE AQUIFER HAVE NOT
YET REACHED THE RIVER AND ARE ESTIMATED TO BE APPROXIMATELY 500 FEET EAST OF THE RIVER (FIGURE 3).



THE GREAT EGG HARBOR RIVER HAS LOW LEVELS ABOVE BACKGROUND CONCENTRATIONS OF METALS CONTAMINATION IN BOTH THE
SURFACE WATERS AND SEDIMENTS (TABLES 9 AND 10).  MAXIMUM CONCENTRATIONS DETECTED IN THE SURFACE WATER WERE 11
PPB OF CHROMIUM AND 110 PPB OF COPPER.  COPPER WAS THE ONLY COMPOUND THAT EXCEEDED ITS AMBIENT WATER QUALITY
STANDARDS (12 PPB).  METALS CONTAMINANTS MAY PRESENT A THREAT TO STREAM BIOTA, BUT ARE BELOW THOSE VALUES
DETERMINED TO PRESENT A RISK TO HUMAN HEALTH.  NO ORGANIC COMPOUNDS WERE DETECTED ABOVE BACKGROUND LEVELS IN
SURFACE WATER OR RIVER SEDIMENT SAMPLES.

PURPLE STAINED SANDS

A MINOR BUT VISIBLE FEATURE AT THE SITE ARE PURPLE STAINED SANDS FOUND INTERMITTENTLY IN THE SURFACE AND
NEAR-SURFACE SOILS, PRIMARILY NORTHWEST OF THE LAGOONS TOWARD THE REAR OF THE SITE.  ANALYSIS SUGGESTS THESE
MATERIALS ARE ROUNDED SAND GRAINS WHICH ARE THINLY COATED WITH METHYL VIOLET DYE BELIEVED TO HAVE BEEN
PRODUCED FROM A GRINDING PROCESS IN DYE MANUFACTURE.  THIS MATERIAL WAS ANALYZED FOR PRIORITY POLLUTANTS AND
INDICATOR COMPOUNDS WITH NO SIGNIFICANT CONCENTRATIONS FOUND.  SINCE PURPLE STAINED SOILS ARE NOT BELIEVED TO
PRESENT A HUMAN HEALTH OR ENVIRONMENTAL RISK AT THE SITE, NO REMEDIAL ALTERNATIVES WERE CONSIDERED FOR THESE
MATERIALS.

#SSR
SUMMARY OF SITE RISKS

HAZARD IDENTIFICATION

EPA CONDUCTED AN ENDANGERMENT ASSESSMENT (EA) OF THE "NO ACTION" ALTERNATIVE TO EVALUATE THE POTENTIAL RISKS
TO HUMAN HEALTH AND THE ENVIRONMENT ASSOCIATED WITH THE KING OF PRUSSIA SITE IN ITS CURRENT STATE.  THE EA
FOCUSED ON THE SITE CONTAMINANTS WHICH ARE LIKELY TO POSE THE MOST SIGNIFICANT RISKS TO HUMAN HEALTH AND THE
ENVIRONMENT (INDICATOR CHEMICALS).  THESE "INDICATOR CHEMICALS" INCLUDED VOLATILE AND SEMI-VOLATILE ORGANIC
COMPOUNDS AND METALS.  THE INDICATOR COMPOUNDS AND THEIR CONCENTRATIONS IN SITE MEDIA ARE SHOWN IN TABLES 11
AND 12.

CONTAMINANTS AND EXPOSURE ASSESSMENT

CONTAMINATED MEDIA AT THE SITE INCLUDE: METAL-CONTAMINATED SOILS, SWALE SEDIMENTS, AND LAGOON SLUDGES; BURIED
DRUMS CONTAINING VOLATILE AND SEMI-VOLATILE ORGANIC CONTAMINANTS; TANKERS CONTAINING METALS RESIDUE; GROUND
WATER CONTAMINATED WITH VOLATILE AND SEMI-VOLATILE ORGANICS AND METALS; AND METAL-CONTAMINATED SURFACE WATERS
AND SEDIMENTS OF THE GREAT EGG HARBOR RIVER.

EPA'S EA IDENTIFIED SEVERAL POTENTIAL EXPOSURE PATHWAYS BY WHICH THE PUBLIC MAY BE EXPOSED TO CONTAMINANT
RELEASES FROM THE SITE.  THESE INCLUDE:

            ! INGESTION OF SITE SOILS, SLUDGES AND SWALE SEDIMENTS;

            ! INHALATION OF CONTAMINATED DUST FROM SITE SOILS AND SWALE SEDIMENTS;

            ! DERMAL CONTACT WITH CONTAMINATED SOILS, SLUDGES AND SWALE SEDIMENTS;

            ! INGESTION AND DERMAL CONTACT WITH CONTAMINATED GROUND WATER;

            ! INHALATION OF COMPOUNDS VOLATILIZING FROM CONTAMINATED GROUND WATER; AND

            ! INGESTION OF FISH CAUGHT FROM THE GREAT EGG HARBOR RIVER.

THE POTENTIALLY EXPOSED POPULATIONS INCLUDE ADULTS OR CHILDREN RESIDING AT THE SITE OR USING THE AREA FOR
RECREATIONAL ACTIVITIES.

DOSE-RESPONSE EVALUATION

THE DOSE-RESPONSE EVALUATION PRESENTED AVAILABLE HUMAN HEALTH AND ENVIRONMENTAL CRITERIA FOR THE CONTAMINANTS



OF CONCERN, AND RELATED THE CHEMICAL EXPOSURE (DOSE) TO EXPECTED ADVERSE HEALTH EFFECTS (RESPONSE).  INCLUDED
IN THIS ASSESSMENT ARE THE PERTINENT STANDARDS, CRITERIA, ADVISORIES AND GUIDELINES DEVELOPED FOR THE
PROTECTION OF HUMAN HEALTH AND THE ENVIRONMENT.  AN EXPLANATION OF HOW THESE WERE APPLIED IS PRESENTED BELOW.

THE LIKELIHOOD OF CARCINOGENIC (CANCER CAUSING) AND NONCARCINOGENIC EFFECTS DUE TO EXPOSURE TO SITE CHEMICALS
ARE CONSIDERED SEPARATELY.  IT WAS ASSUMED THAT THE TOXIC EFFECTS OF THE SITE-RELATED CHEMICALS WOULD BE
ADDITIVE.  THUS, CARCINOGENIC AND NONCARCINOGENIC RISKS ASSOCIATED WITH EXPOSURES TO INDIVIDUAL INDICATOR
COMPOUNDS WERE SUMMED TO INDICATE THE POTENTIAL RISKS ASSOCIATED WITH MIXTURES OF POTENTIAL CARCINOGENS AND
NONCARCINOGENS, RESPECTIVELY.

POTENTIAL CARCINOGENIC RISKS WERE EVALUATED USING THE CANCER POTENCY FACTORS DEVELOPED BY THE EPA FOR THE
INDICATOR COMPOUNDS.  CANCER POTENCY FACTORS (CPFS) HAVE BEEN DEVELOPED BY EPA'S CARCINOGENIC ASSESSMENT
GROUP FOR ESTIMATING EXCESS LIFETIME CANCER RISKS ASSOCIATED WITH EXPOSURE TO POTENTIALLY CARCINOGENIC
CHEMICALS.  CPFS, WHICH ARE EXPRESSED IN UNITS OF (MG/KG-DAY)(-1), ARE MULTIPLIED BY THE ESTIMATED INTAKE OF
A POTENTIAL CARCINOGEN, IN MG/KG-DAY, TO GENERATE AN UPPER-BOUND ESTIMATE OF THE EXCESS LIFETIME CANCER RISK
ASSOCIATED WITH EXPOSURE TO THE COMPOUND AT THAT INTAKE LEVEL.  THE TERM "UPPER BOUND" REFLECTS THE
CONSERVATIVE ESTIMATE OF THE RISKS CALCULATED FROM THE CPF.  USE OF THIS APPROACH MAKES THE UNDERESTIMATION
OF THE RISK HIGHLY UNLIKELY.  THE CPFS FOR THE INDICATOR CHEMICALS ARE PRESENTED IN TABLE 13.

NONCARCINOGENIC RISKS WERE ASSESSED USING A HAZARD INDEX (HI) APPROACH, BASED ON A COMPARISON OF EXPECTED
CONTAMINANT INTAKES AND SAFE LEVELS OF INTAKE (REFERENCE DOSES).  REFERENCE DOSES (RFDS) HAVE BEEN DEVELOPED
BY EPA FOR INDICATING POTENTIAL ADVERSE HEALTH EFFECTS.  RFDS, WHICH ARE EXPRESSED IN UNITS OF MG/KG-DAY, ARE
ESTIMATES OF DAILY EXPOSURE LEVELS FOR HUMANS WHICH ARE THOUGHT TO BE SAFE OVER A LIFETIME (INCLUDING
SENSITIVE INDIVIDUALS).  ESTIMATED INTAKES OF CHEMICALS FROM ENVIRONMENTAL MEDIA (E.G., THE AMOUNT OF A
CHEMICAL INGESTED FROM CONTAMINATED DRINKING WATER) ARE COMPARED WITH THE RFD TO DERIVE THE HAZARD QUOTIENT
FOR THE CONTAMINANT IN THE PARTICULAR MEDIA.  THE HAZARD INDEX IS OBTAINED BY ADDING THE HAZARD QUOTIENTS FOR
ALL COMPOUNDS ACROSS ALL MEDIA.  A HAZARD INDEX GREATER THAN ONE INDICATES THAT POTENTIAL EXISTS FOR
NONCARCINOGENIC HEALTH EFFECTS TO OCCUR AS A RESULT OF SITE-RELATED EXPOSURES.  THE HI PROVIDES A USEFUL
REFERENCE POINT FOR GAUGING THE POTENTIAL SIGNIFICANCE OF MULTIPLE CONTAMINANT EXPOSURES WITHIN A SINGLE
MEDIUM OR ACROSS MEDIA.  THE REFERENCE DOSES FOR THE INDICATOR CHEMICALS AT THE KING OF PRUSSIA SITE ARE
PRESENTED IN TABLE 13.

RISK CHARACTERIZATION

THE RISK CHARACTERIZATION QUANTIFIES PRESENT AND/OR POTENTIAL FUTURE THREATS TO HUMAN HEALTH THAT RESULT FROM
EXPOSURE TO THE CONTAMINANTS OF CONCERN AT THE SITE.  THE SITE-SPECIFIC RISK VALUES ARE ESTIMATED BY
INCORPORATING INFORMATION FROM THE HAZARD IDENTIFICATION, DOSE-RESPONSE EVALUATION, AND EXPOSURE ASSESSMENT.

THE CANCER RISKS FOR THE KING OF PRUSSIA SITE ARE SHOWN IN TABLE 14.  FOR KNOWN OR SUSPECTED CARCINOGENS, THE
EPA CONSIDERS EXCESS UPPER BOUND INDIVIDUAL LIFETIME CANCER RISKS OF BETWEEN (10-4) TO (10-6) TO BE
ACCEPTABLE.  THIS LEVEL INDICATES THAT AN INDIVIDUAL HAS AN ADDITIONAL CHANCE IN TEN THOUSAND TO ONE
ADDITIONAL CHANCE IN A MILLION CHANCE OF DEVELOPING CANCER AS A RESULT OF SITE-RELATED EXPOSURE TO A
CARCINOGEN OVER A 70-YEAR PERIOD UNDER SPECIFIC EXPOSURE CONDITIONS AT THE SITE.  CANCER RISKS AT THE SITE
PRIMARILY RESULT FROM POTENTIAL USE OF CONTAMINATED GROUND WATER, ALTHOUGH PRESENTLY THERE ARE NO USERS OF
THE GROUND WATER IN THE PROXIMITY OF THE SITE.  THE CANCER RISK ASSOCIATED WITH THE INGESTION OF SITE GROUND
WATER IS 2.4 X (10-2) (TABLE 14), WELL ABOVE EPA'S ACCEPTABLE RISK RANGE OF (10-4) TO (10-6).  THE PROPOSED
REMEDIAL ACTIVITIES WILL REDUCE CONTAMINANT CONCENTRATIONS TO MAXIMUM CONTAMINANT LEVELS (MCLS) WHICH ARE
DRINKING WATER STANDARDS (TABLE 16).

THE HAZARD INDICES FOR THE INDICATOR COMPOUNDS AT THE KING OF PRUSSIA SITE ARE SHOWN IN TABLE 15.  THE
GREATEST NONCANCER RISKS RESULT FROM RESIDENTIAL USE OF GROUND WATER IN THE UPPER AQUIFER.  FOR A CHILD, A
HAZARD INDEX OF 89.5, AND 31 FOR AN ADULT HAS BEEN CALCULATED DUE TO INGESTION OF COPPER, NICKEL AND CHROMIUM
(TABLE 15) AT CONTAMINANT CONCENTRATIONS RESIDING IN THE GROUND WATER.  THE CALCULATIONS PRESENTED IN THE EA
INDICATE THAT THE MAJOR RISKS PRESENTED FROM SURFACE AND NEAR SURFACE CONTAMINATION ARE FROM SOIL INGESTION. 
THE GREATEST NONCANCER RISK REPRESENTED IS DUE TO INGESTION BY A SMALL CHILD  RESIDING AT THE SITE AND IS
REPRESENTED BY A HAZARD INDEX OF 3.7 (TABLE 15).  BASED UPON THESE DATA, CLEANUP STANDARDS FOR SURFACE SOILS
WERE DEVELOPED DURING THE FS (TABLE 17).  THESE STANDARDS WILL REDUCE THE HAZARD INDEX TO LESS THAN ONE AND



WILL ENSURE THAT CONTAMINANTS DO NOT CONTINUE TO MIGRATE TO THE GROUND WATER.
   
IN SUMMARY, RISKS TO PUBLIC HEALTH INCLUDE ACTUAL OR POTENTIAL RISKS TO RECREATIONAL USERS AND FUTURE
RESIDENTS AT THE SITE WHO MAY BE IMPACTED FROM THE INGESTION OR INHALATION OF CONTAMINATED GROUND WATER AND
INGESTION OF CONTAMINATED SOILS.  EPA HAS DETERMINED THAT ACTUAL OR POTENTIAL SITE-RELATED RISKS WARRANT A
REMEDIAL ACTION FOR THE SITE.

ENVIRONMENTAL IMPACTS

EVALUATION OF ADVERSE ENVIRONMENTAL IMPACTS HAVE NOT BEEN DEVELOPED TO THE EXTENT THAT PUBLIC HEALTH
STANDARDS HAVE BEEN DEVELOPED.  CONSEQUENTLY, THE EVALUATION OF POTENTIAL ADVERSE ENVIRONMENTAL IMPACTS IS
QUALITATIVE.

IN MANY RESPECTS, ENVIRONMENTAL CONCERNS AT THE KOP SITE ARE AS SIGNIFICANT AS THE PUBLIC HEALTH CONCERNS
PRESENTED ABOVE.  THE SITE IS SURROUNDED ON THREE SIDES BY THE WINSLOW WILDLIFE MANAGEMENT AREA AND IS PART
OF THE PINELANDS NATIONAL RESERVE.  ALSO, THE GREAT EGG HARBOR RIVER HAS BEEN PROPOSED TO BE NATIONALLY
DESIGNATED AS A WILD AND SCENIC RIVER.

THE TERRESTRIAL FLORA OR FAUNA ON OR IN THE VICINITY OF THE SITE COULD POTENTIALLY BE EXPOSED DIRECTLY OR
THROUGH BIOACCUMULATION FROM SITE-ASSOCIATED CONTAMINATION.

ALTHOUGH CONCENTRATIONS OF METALS DETECTED IN SEDIMENTS AND SURFACE WATERS OF THE GREAT EGG HARBOR RIVER AND
THE SWALE SUGGEST MINIMAL POTENTIAL FOR ADVERSE EFFECTS TO AQUATIC RECEPTORS (PRIMARILY FISH), CONTAMINANTS
MAY BE IN A BIOAVAILABLE FORM.  SEVERAL OF THE METALS FOUND ARE BIOACCUMULATIVE AND ALSO EXHIBIT OTHER
EFFECTS SUCH AS PHYTOTOXICITY (COPPER) AND CARCINOGENICITY (CHROMIUM AND NICKEL).  IN ADDITION, MIGRATORY
BIRDS MAY BE RECEIVING BIOACCUMULATED CONTAMINANTS THROUGH INVERTEBRATES AND FISH IN THEIR FOOD CHAIN. 
ADVERSE EFFECTS TO TERRESTRIAL FAUNA CANNOT BE DISCOUNTED.

ENVIRONMENTAL DAMAGE TO THE FORESTED AREA SURROUNDED BY THE KING OF PRUSSIA SITE IS THE MOST OBVIOUS IMPACT
OF CONTAMINATION EXISTING AT AND MIGRATING FROM THE SITE.  AERIAL PHOTOGRAPHS AND DISCUSSIONS WITH STATE FISH
AND WILDLIFE PERSONNEL INDICATE THAT VEGETATION IN THE AREA WAS NOT STRESSED PRIOR TO ESTABLISHMENT OF THE
KOP WASTE TREATMENT FACILITY IN 1970 OR 1971.  A PHOTOGRAPH TAKEN IN 1975, JUST AFTER SITE ABANDONMENT, SHOWS
STRESSED VEGETATION THROUGHOUT MUCH OF THE AREA ON AND OFF SITE.  INFORMATION IN THE LITERATURE INDICATES
THAT CONCENTRATIONS OF HEAVY METALS WELL BELOW THOSE KNOWN TO BE PRESENT AT THE SITE EXERT TOXIC EFFECTS ON
TERRESTRIAL ECOSYSTEMS.

WHILE THERE ARE FEW SITE-SPECIFIC DATA TO EVALUATE THE EFFECTS OF THE OBSERVED CONCENTRATIONS OF INDICATOR
COMPOUNDS ON FLORA OR FAUNA WHICH MAY COME INTO CONTACT WITH SITE-RELATED CONTAMINATION, ADVERSE AFFECTS
CANNOT BE DISCOUNTED.

DATA GENERATED DURING THE EA WAS UTILIZED TO DEVELOP SOIL CLEANUP STANDARDS TO ASSURE THAT CONTAMINANTS DO
NOT CONTINUE TO MIGRATE INTO THE GROUND WATER AND RISKS TO RECREATIONAL USERS OR INHABITANTS AT THE SITE ARE
REDUCED TO AN ACCEPTABLE LEVEL.
   
UNCERTAINTIES

THE PROCEDURES AND INPUTS USED TO ASSESS RISKS IN THIS EVALUATION, AS IN ALL SUCH ASSESSMENTS, ARE SUBJECT TO
A WIDE VARIETY OF UNCERTAINTIES.  IN GENERAL, THE MAIN SOURCES OF UNCERTAINTY INCLUDE:

            ! ENVIRONMENTAL CHEMISTRY SAMPLING AND ANALYSIS
            ! ENVIRONMENTAL PARAMETER MEASUREMENT
            ! FATE AND TRANSPORT MODELING
            ! EXPOSURE PARAMETER ESTIMATION
            ! TOXICOLOGICAL DATA

ENVIRONMENTAL SAMPLING UNCERTAINTY ARISES IN PART FROM THE POTENTIALLY UNEVEN DISTRIBUTION OF CHEMICALS IN
THE MEDIA SAMPLED.  CONSEQUENTLY, THERE IS SIGNIFICANT UNCERTAINTY AS TO THE ACTUAL LEVELS PRESENT OVER AN



EXTENDED AREA.  CHEMICAL ANALYSIS ERROR CAN STEM FROM SEVERAL SOURCES INCLUDING THE ERRORS INHERENT IN THE
ANALYTICAL METHODS AND CHARACTERISTICS OF THE MATRIX BEING SAMPLED.  UNCERTAINTIES IN THE EXPOSURE ASSESSMENT
ARE RELATED TO ESTIMATES OF HOW OFTEN AN INDIVIDUAL WOULD ACTUALLY COME IN CONTACT WITH THE CHEMICALS OF
CONCERN, THE PERIOD OF TIME OVER WHICH SUCH EXPOSURE WOULD OCCUR, AND IN THE MODELS USED TO ESTIMATE THE
CONCENTRATIONS OF THE CHEMICALS OF CONCERN AT THE POINT OF EXPOSURE.  TOXICOLOGICAL UNCERTAINTIES OCCUR IN
EXTRAPOLATING BOTH FROM ANIMALS TO HUMANS AND FROM HIGH TO LOW DOSES OF EXPOSURE, AS WELL AS FROM THE
DIFFICULTIES IN ASSESSING THE TOXICITY OF A MIXTURE OF CHEMICALS.  THESE UNCERTAINTIES ARE ADDRESSED BY
MAKING CONSERVATIVE ASSUMPTIONS CONCERNING RISK AND EXPOSURE PARAMETERS THROUGHOUT THE ASSESSMENT.  AS A
RESULT, THE EA PROVIDES UPPER BOUND ESTIMATES OF THE RISKS TO NEARBY POPULATIONS, AND IS HIGHLY UNLIKELY TO
UNDERESTIMATE ACTUAL RISKS RELATED TO THE SITE.

IN CONCLUSION, BASED ON THE RESULTS OF THE RISK ASSESSMENT, ACTUAL OR THREATENED RELEASES OF HAZARDOUS
SUBSTANCES AT THE SITE, IF NOT ADDRESSED BY IMPLEMENTING THE RESPONSE ACTION SELECTED IN THIS RECORD OF
DECISION, MAY PRESENT AN ENDANGERMENT TO PUBLIC HEALTH, WELFARE OR THE ENVIRONMENT.

#DA
DESCRIPTION OF ALTERNATIVES

THE REMEDIAL ALTERNATIVES WHICH WERE SELECTED FOR DETAILED EVALUATION AS DESCRIBED BELOW, ARE PRESENTED FOR
EACH AREA OF CONTAMINATION, DESCRIBED HEREIN AS COMPONENTS.  ESTIMATED IMPLEMENTATION TIMES FOR THE
ALTERNATIVE COMPONENTS REPRESENT CONSTRUCTION TIMES AND DO NOT INCLUDE REMEDIAL DESIGN.

COMPONENT 1 - METALS CONTAMINATED SOILS, SEDIMENTS AND SLUDGES

THE OBJECTIVE OF REMEDIAL COMPONENT 1 IS TO ACHIEVE REMOVAL OF CONTAMINANTS FROM SITE SOILS, LAGOON SLUDGES
AND SWALE SEDIMENTS THAT EXCEED CLEANUP LEVELS (TABLE 17 FOR CLEANUP LEVELS AND FIGURE 2 FOR AREAL
DISTRIBUTION) DEVELOPED DURING THE FS; THE TOTAL VOLUME OF THESE MATERIALS IS ESTIMATED TO BE 21,150 CUBIC
YARDS.  THESE STANDARDS WERE DEVELOPED BASED ON RISK TO PUBLIC HEALTH.  ALTHOUGH THESE STANDARDS ARE NOT
CONSIDERED APPLICABLE OR RELEVANT AND APPROPRIATE REQUIREMENTS (ARARS), CLEANUP TO THESE LEVELS WOULD ENSURE
THAT THE CONTAMINANTS DO NOT CONTINUE TO MIGRATE INTO THE GROUND WATER AND THAT RISKS TO RECREATIONAL USERS
OR INHABITANTS AT THE SITE WOULD BE REDUCED TO AN ACCEPTABLE LEVEL (A HAZARD INDEX OF LESS THAN 1).  HUMAN
HEALTH RISKS PRESENTED BY CURRENT CONTAMINANT CONCENTRATIONS OF INGESTION OF METAL CONTAMINATED SOILS ARE
CALCULATED TO HAVE A HAZARD INDEX OF 3.7.

ALTERNATIVE S-1: NO ACTION

CAPITAL COST:                               $     0
ANNUAL OPERATION AND MAINTENANCE COST:      $ 7,000
TOTAL PRESENT WORTH:                        $79,000
ESTIMATED IMPLEMENTATION TIME:              2 MONTHS

THE NO ACTION ALTERNATIVE FOR METALS-CONTAMINATED SOILS, SLUDGES AND SEDIMENTS PROVIDES A BASELINE AGAINST
WHICH OTHER ALTERNATIVES MAY BE COMPARED.  THE FENCE THAT PRESENTLY ENCLOSES THE SITE WOULD REMAIN TO
RESTRICT PUBLIC ACCESS.  NO REMEDIAL ACTIVITIES WOULD BE PERFORMED BUT LONG-TERM GROUNDWATER MONITORING WOULD
BE CONDUCTED.  POTENTIAL HEALTH RISKS WOULD NOT BE REDUCED AS THERE WOULD BE NO REDUCTION IN TOXICITY,
MOBILITY OR VOLUME OF METALS CONTAMINANTS IN THE SOILS, SEDIMENTS AND SLUDGES.

ALTERNATIVE S-2: LIMITED ACTION

CAPITAL COST:                               $ 43,000
ANNUAL OPERATION AND MAINTENANCE COST:      $  9,000
TOTAL PRESENT WORTH:                        $144,000
ESTIMATED IMPLEMENTATION TIME:              6 MONTHS

THE LIMITED ACTION ALTERNATIVE FOR METALS-CONTAMINATED SOILS CONSISTS OF SITE AND DEED RESTRICTIONS,
ADDITIONAL FENCING AROUND THE SWALE AND LONG-TERM, GROUNDWATER MONITORING.  POTENTIAL PUBLIC HEALTH RISKS
WOULD BE SOMEWHAT REDUCED BY LIMITING ACCESS TO CONTAMINATED SOILS, SEDIMENTS AND SLUDGES.  HOWEVER, THERE



WOULD BE NO REDUCTION IN TOXICITY, MOBILITY OR VOLUME OF METALS CONTAMINANTS IN THE SOILS, SEDIMENTS AND
SLUDGES.  CONTAMINANTS FROM THESE MEDIA WOULD ALSO CONTINUE TO MIGRATE INTO THE GROUND WATER AND EVENTUALLY
DISCHARGE TO THE GREAT EGG HARBOR RIVER.  THIS WOULD POSE MINOR RISKS TO CURRENT RECREATIONAL USERS AND
HIGHER RISKS TO FUTURE USERS WHEN HIGHER CONCENTRATIONS OF CONTAMINANTS SUBSEQUENTLY REACH THE RIVER.

ALTERNATIVE S-3: LIMITED EXCAVATION OF SEDIMENTS AND SOILS;  CONSOLIDATION; CAPPING

CAPITAL COST:                               $1,550,000
ANNUAL OPERATION AND MAINTENANCE COST:      $   17,000
TOTAL PRESENT WORTH:                        $1,741,000
ESTIMATED IMPLEMENTATION TIME:               12 MONTHS

THIS ALTERNATIVE CONSISTS OF EXCAVATION AND CONSOLIDATION OF 650 CUBIC YARDS OF SWALE SEDIMENTS AND 350 CUBIC
YARDS OF SITE SOILS OUTSIDE OF THE AREA TO BE CAPPED.  THESE MATERIALS WOULD BE CONSOLIDATED IN THE LAGOONS
AND ADJACENT AREA FOLLOWED BY INSTALLATION OF A MULTI-LAYER CAP COVERING 2.6 ACRES.  LONG-TERM, GROUNDWATER
MONITORING WOULD ALSO BE CONDUCTED TO DETERMINE CONTAMINANT DEGRADATION AND/OR MIGRATION.  POTENTIAL HEALTH
RISKS WOULD BE REDUCED BY ELIMINATING DIRECT CONTACT WITH THESE MATERIALS, BUT THERE WOULD BE NO REDUCTION IN
TOXICITY OR VOLUME OF METALS CONTAMINANTS IN THE SOILS, SEDIMENTS AND SLUDGES. MIGRATION OF CONTAMINANTS FROM
THESE MATERIALS INTO THE GROUND WATER WOULD BE REDUCED BUT NOT ELIMINATED.

ALTERNATIVE S-4: COMPLETE EXCAVATION OF SOILS, SEDIMENTS AND SLUDGES;  CONTAMINANT EXTRACTION; REDEPOSITION
ON SITE

CAPITAL COST:                               $8,050,000
ANNUAL OPERATION AND MAINTENANCE COST:      $        0
TOTAL PRESENT WORTH:                        $8,050,000
ESTIMATED IMPLEMENTATION TIME:              18 MONTHS

THIS ALTERNATIVE CONSISTS OF EXCAVATING AND TREATING 20,150 CUBIC YARDS OF CONTAMINATED SOILS, SEDIMENTS AND
SLUDGES IN A MULTI-STAGE SOIL WASHING/EXTRACTION PROCESS WHICH WOULD REDUCE THE CONCENTRATION OF CONTAMINANTS
SO THAT THEY WOULD NO LONGER BE HAZARDOUS OR WOULD BE "NONCHARACTERISTIC".  THESE MATERIALS WOULD BE
REDEPOSITED TO THEIR APPROXIMATE FORMER LOCATIONS TO RESTORE SITE TOPOGRAPHY FOLLOWED BY REVEGETATION WITH
NATIVE PINELANDS SPECIES.  THE SITE WOULD BE RESTORED FOR UNRESTRICTED USE.  TREATABILITY STUDIES WOULD BE
REQUIRED TO OPTIMIZE DESIGN OF A SOIL WASHING SYSTEM.

ALTERNATIVE S-5: IN SITU STABILIZATION/SOLIDIFICATION; CAPPING

CAPITAL COST:                               $3,182,000
ANNUAL OPERATION AND MAINTENANCE COST:      $   10,000
TOTAL PRESENT WORTH:                        $3,336,000
ESTIMATED IMPLEMENTATION TIME:              18 MONTHS

THIS ALTERNATIVE CONSISTS OF EXCAVATION AND CONSOLIDATION OF 650 CUBIC YARDS OF SWALE SEDIMENTS AND 350 CUBIC
YARDS OF SITE SOILS OUTSIDE OF THE AREA TO BE TREATED AND CAPPED.  THE AREA OF CONSOLIDATION, STABILIZATION
AND CAPPING INCLUDES A 2.6-ACRE AREA OF THE LAGOONS AND ADJACENT AREA TOWARD THE REAR OF THE SITE.  AFTER
CONSOLIDATION, IN SITU STABILIZATION WOULD BE PERFORMED USING A SYSTEM OF INJECTION AND MIXING AUGERS AND A
MULTI-LAYER CAP CONSTRUCTED.  MOBILITY OF CONTAMINANTS WOULD BE REDUCED; TREATED MATERIALS WOULD THEN BE
RENDERED "NONCHARACTERISTIC".  LONG-TERM, GROUNDWATER MONITORING WOULD BE REQUIRED AND SITE ACCESS
RESTRICTED.  TREATABILITY STUDIES WOULD BE REQUIRED TO DETERMINE THE DESIGN PARAMETERS FOR THIS ALTERNATIVE.

ALTERNATIVE S-5A: COMPLETE EXCAVATION OF SOILS, SEDIMENTS AND SLUDGES; STABILIZATION/SOLIDIFICATION; CAPPING

CAPITAL COST:                               $5,402,000
ANNUAL OPERATION AND MAINTENANCE COST:      $   10,000
TOTAL PRESENT WORTH:                        $5,555,000
ESTIMATED IMPLEMENTATION TIME:              18 MONTHS



THIS ALTERNATIVE IS SIMILAR TO S-5, EXCEPT ALL CONTAMINATED SOILS, SEDIMENTS AND SLUDGES (20,150 CUBIC YARDS)
WOULD BE EXCAVATED AND STABILIZED ABOVE GROUND.  AFTER EXCAVATION AND CONSOLIDATION, THESE MATERIALS WOULD BE
MIXED WITH CEMENTING AND STABILIZING AGENTS TO CREATE A STRUCTURALLY STRONG AND INERT MATRIX.  A MULTI-LAYER
CAP WOULD THEN BE CONSTRUCTED OVER A 2.6-ACRE AREA OVER THE LAGOONS AND ADJACENT AREA.  LONG-TERM MONITORING
WOULD BE REQUIRED AND SITE ACCESS RESTRICTED.  TREATABILITY STUDIES WOULD BE REQUIRED TO DETERMINE THE DESIGN
PARAMETERS FOR THIS ALTERNATIVE.

ALTERNATIVE S-6: COMPLETE REMOVAL; OFF-SITE DISPOSAL

CAPITAL COST:                               $11,500,000
ANNUAL OPERATION AND MAINTENANCE COST:      $         0
TOTAL PRESENT WORTH:                        $11,500,000
ESTIMATED IMPLEMENTATION TIME:              12 MONTHS

FOR THIS ALTERNATIVE, APPROXIMATELY 20,150 CUBIC YARDS OF UNTREATED CONTAMINATED SOILS, SLUDGES AND SEDIMENTS
WOULD BE EXCAVATED AND TRANSPORTED TO AN OFF-SITE RESOURCE CONSERVATION AND RECOVERY ACT (RCRA) FACILITY
PERMITTED FOR DISPOSAL OF HAZARDOUS MATERIALS.  ALL SOILS, SLUDGES AND SEDIMENTS ABOVE ACTION LEVELS WOULD BE
REMOVED FROM THE SITE, REPLACED WITH CLEAN FILL AND REVEGETATED WITH NATIVE PINELANDS SPECIES.

BECAUSE OF THE CURRENT LIMITATIONS ON THE OFF-SITE TREATMENT OR DISPOSAL OF HAZARDOUS WASTES CAUSED BY THE
UNAVAILABILITY OF PERMITTED DISPOSAL LOCATIONS, THE POTENTIAL EXISTS THAT THESE MATERIALS WOULD HAVE TO BE
STORED ONSITE IN ACCORDANCE WITH APPROPRIATE RCRA MIXED WASTE REQUIREMENTS UNTIL A TREATMENT OR DISPOSAL
FACILITY BECOMES AVAILABLE.

COMPONENT 2 - BURIED DRUMS AND SOILS CONTAMINATED WITH VOLATILE ORGANIC COMPOUNDS

THE OBJECTIVE OF REMEDIAL COMPONENT 2 IS TO ACHIEVE REMOVAL OF BURIED DRUMS AND VISIBLY CONTAMINATED SOILS
AND TO CHARACTERIZE REMAINING ORGANICALLY CONTAMINATED SOILS (FIGURE 2).  VOLUMES ARE ESTIMATED AT 250 CUBIC
YARDS OF BURIED DRUMS AND 2250 CUBIC YARDS OF ADJACENT SOILS THAT MAY CONTAIN VOLATILE AND SEMI-VOLATILE
ORGANIC CONTAMINANTS.

ALTERNATIVE DR-1: NO ACTION

CAPITAL COST:                               $     0
ANNUAL OPERATION AND MAINTENANCE COST:      $ 7,000
TOTAL PRESENT WORTH:                        $79,000
ESTIMATED IMPLEMENTATION TIME:              2 MONTHS

THE NO ACTION ALTERNATIVE FOR ORGANICALLY CONTAMINATED SOILS IN THE BURIED DRUM AREA PROVIDES A BASELINE
AGAINST WHICH OTHER ALTERNATIVES MAY BE COMPARED.  THE FENCE THAT PRESENTLY ENCLOSES THE SITE WOULD REMAIN TO
RESTRICT PUBLIC ACCESS.  CONTAMINANTS IN THE SOIL AND DETERIORATING DRUMS WOULD CONTINUE TO MIGRATE INTO THE
GROUND WATER.  GROUND WATER WOULD BE MONITORED USING EXISTING WELLS.  THE NUMBER AND CONDITION OF BURIED
DRUMS WOULD REMAIN UNDETERMINED.

ALTERNATIVE DR-2: DRUM REMOVAL AND OFF-SITE DISPOSAL; SAMPLING AND ANALYSIS OF SOILS

CAPITAL COST:                               $386,000
ANNUAL OPERATION AND MAINTENANCE COST:      $      0
TOTAL PRESENT WORTH:                        $386,000
ESTIMATED IMPLEMENTATION TIME:              12 MONTHS

THIS ALTERNATIVE CONSISTS OF REMOVAL AND OFF-SITE TREATMENT AND DISPOSAL OF BURIED DRUMS AND VISIBLY
CONTAMINATED SOILS FOLLOWED BY SAMPLING AND ANALYSIS OF RESIDUALLY CONTAMINATED SOILS.  THE VOLUME OF
MATERIALS THAT WOULD REQUIRE OFF-SITE TREATMENT AND DISPOSAL IS ESTIMATED TO BE APPROXIMATELY 250 CUBIC
YARDS.  POST-REMOVAL SOIL SAMPLING AND ANALYSIS WOULD DEFINE CONTAMINANT TYPES, CONCENTRATIONS AND SOIL
VOLUMES THAT MAY ALSO REQUIRE REMEDIATION.  A FOCUSED FEASIBILITY STUDY INCLUDING TREATABILITY TESTING WOULD
BE CONDUCTED TO EVALUATE REMEDIAL ALTERNATIVES FOR RESIDUAL SOIL CONTAMINATION.



COMPONENT 3 - TANKERS AND CONTENTS

THE OBJECTIVE OF REMEDIAL COMPONENT 3 IS TO ACHIEVE REMOVAL OF THE TANKERS AND CONTENTS (FIGURE 2).  THE
TANKERS ARE ESTIMATED TO HAVE 83 CUBIC YARDS CAPACITY, WITH APPROXIMATELY 10 CUBIC YARDS OF WASTE
METALS-CONTAMINATED RESIDUE.  CONTAMINATED SOILS UNDER AND ADJACENT TO THE TANKERS WOULD BE ADDRESSED AS PART
OF COMPONENT 1.

ALTERNATIVE TK-1: NO ACTION

CAPITAL COST:                               $      0
ANNUAL OPERATION AND MAINTENANCE COST:      $      0
TOTAL PRESENT WORTH:                        $      0
ESTIMATED IMPLEMENTATION TIME:              0 MONTHS

THIS ALTERNATIVE WOULD NOT INCLUDE ANY REMEDIAL ACTIVITY.  THE FENCE THAT PRESENTLY ENCLOSES THE SITE WOULD
REMAIN TO RESTRICT PUBLIC ACCESS TO THE TANKERS AND THEIR CONTENTS.  THERE WOULD BE NO REDUCTION IN TOXICITY,
MOBILITY OR VOLUME OF CONTAMINANTS IN THE TANKERS AND DETERIORATION OF THE TANKERS WOULD CONTINUE.  RUNOFF
FROM THE TANKER CONTENTS WOULD CONTINUE TO CONTAMINATE NEARBY SOILS AND MIGRATE INTO THE GROUND WATER.

ALTERNATIVE TK-2: TANKER REMOVAL AND OFF-SITE DISPOSAL

CAPITAL COST:                               $22,000
ANNUAL OPERATION AND MAINTENANCE COST:      $     0
TOTAL PRESENT WORTH:                        $22,000
ESTIMATED IMPLEMENTATION TIME:              2 MONTHS

THIS CONSISTS OF REMOVING THE TANKERS AND CONTENTS AND THEIR TREATMENT AND DISPOSAL AT AN OFF-SITE FACILITY. 
THIS WOULD PERMANENTLY REDUCE MOBILITY, TOXICITY AND VOLUME OF THE TANKER WASTES AT THE SITE AND ELIMINATE
THE RISKS POSED BY THIS SOURCE AREA.

COMPONENT 4 - GROUND WATER

GROUNDWATER EXTRACTION SCENARIOS WERE DESIGNED FOR AQUIFER RESTORATION AND TO PREVENT MIGRATION OF
CONTAMINATED GROUND WATER (FIGURE 3) TO THE GREAT EGG HARBOR RIVER.  THE GROUND WATER AT THIS SITE IS
CLASSIFIED AS GW-2 (DRINKING WATER QUALITY) UNDER NJAC 7:9-6.7 AND NJAC 7:9-6.4.

THE CANCER RISK FROM DRINKING CONTAMINATED GROUND WATER IS 2.4 X (10-2) ALTHOUGH THERE ARE NO USERS OF THE
GROUND WATER IN PROXIMITY OF THE SITE.  THE NEAREST RESIDENTIAL USER OF GROUND WATER IS ONE MILE NORTHEAST
(UPGRADIENT) OF THE SITE.

NEW JERSEY GROUND WATER QUALITY CRITERIA AND MAXIMUM CONTAMINANT LEVELS ESTABLISHED PURSUANT TO THE FEDERAL
AND STATE SAFE DRINKING WATER ACTS WOULD BE APPLICABLE OR RELEVANT AND APPROPRIATE FEDERAL AND STATE
GROUNDWATER REQUIREMENTS FOR THIS REMEDIAL ACTION.  TABLE 16 IDENTIFIES THE GROUNDWATER REMEDIAL ARARS FOR
THE SITE.

ALTERNATIVE GW-1: NO ACTION

CAPITAL COST:                               $      0
ANNUAL OPERATION AND MAINTENANCE COST:      $ 11,000
TOTAL PRESENT WORTH:                        $122,000
ESTIMATED IMPLEMENTATION TIME:              2 MONTHS

THE NO ACTION ALTERNATIVE PROVIDES A BASELINE AGAINST WHICH TO COMPARE OTHER ALTERNATIVES.  THIS ALTERNATIVE
WOULD NOT CONTAIN OR RECOVER THE CONTAMINATED GROUNDWATER PLUME.  LONG-TERM MONITORING OF GROUNDWATER
CONTAMINANTS WOULD BE CONDUCTED BY ANALYSIS OF SAMPLES FROM EXISTING MONITORING WELLS.  THE GREAT EGG HARBOR
RIVER WOULD ALSO BE SAMPLED TO DETERMINE CURRENT AND FUTURE LEVELS OF CONTAMINATION IN THE RIVER.  NATURAL
FLUSHING WOULD NOT SIGNIFICANTLY REDUCE POTENTIAL HEALTH RISKS.  HEALTH RISKS WOULD PERSIST DUE TO THE



CONTINUING MIGRATION OF THE CONTAMINATED GROUND WATER IN THE AQUIFER AND DISCHARGE OF CONTAMINANTS TO THE
GREAT EGG HARBOR RIVER SYSTEM.  ADDITIONALLY, ADVERSE IMPACTS TO THE ECOSYSTEMS OF THE GREAT EGG HARBOR RIVER
WOULD CONTINUE.

ALTERNATIVE GW-2: LIMITED ACTION

CAPITAL COST:                               $      0
ANNUAL OPERATION AND MAINTENANCE COST:      $ 11,000
TOTAL PRESENT WORTH:                        $122,000
ESTIMATED IMPLEMENTATION TIME:              6 MONTHS

THIS ALTERNATIVE IS THE SAME AS GW-1 WITH THE ADDITION OF INSTITUTIONAL CONTROLS SUCH AS DEED AND/OR ZONING
RESTRICTIONS TO PREVENT USE OF CONTAMINATED GROUND WATER AT THE SITE.

ALTERNATIVE GW-3: GROUND WATER PUMPING, TREATMENT AND REINJECTION

CAPITAL COST:                               $2,043,000
ANNUAL OPERATION AND MAINTENANCE COST:      $  285,000
TOTAL PRESENT WORTH:                        $6,431,000
ESTIMATED IMPLEMENTATION TIME:              30 YEARS

THIS ALTERNATIVE INVOLVES PUMPING GROUND WATER AT AN ESTIMATED 240 GALLONS PER MINUTE FROM EXTRACTION WELLS
SOUTHWEST AND DOWNGRADIENT FROM THE SITE TO CAPTURE THE CONTAMINANT PLUME (FIGURE 3) CURRENTLY DISCHARGING TO
THE GREAT EGG HARBOR RIVER.  THE GROUND WATER WOULD BE EXTRACTED AND TREATED TO DRINKING WATER STANDARDS AND
SUBSEQUENTLY REINJECTED INTO THE AQUIFER AT AN ESTIMATED RATE OF 240 GALLONS PER MINUTE, UNTIL CONTAMINANTS
IN THE AQUIFER MEET DRINKING WATER STANDARDS (TABLE 16).  EXTRACTION AND REINJECTION RATES WOULD BE MODIFIED
DURING THE REMEDIAL DESIGN TO OPTIMIZE THE SYSTEM.  INSTITUTIONAL CONTROLS WOULD BE IMPOSED UNTIL GROUNDWATER
CONTAMINANTS FALL BELOW ARARS.

AS PART OF THE REMEDIAL DESIGN EFFORT, ADDITIONAL MONITORING WELLS WOULD BE REQUIRED TO OBTAIN DATA TO DEFINE
THE VERTICAL EXTENT OF CONTAMINATION MORE PRECISELY.  BASED ON THIS INFORMATION, THE GROUNDWATER PUMPING,
TREATMENT AND REINJECTION DESIGN WOULD BE MODIFIED SINCE THE PRESENT DESIGN ONLY CONSIDERS CONTAMINATION OF
THE UPPER AQUIFER.

INITIAL SAMPLING AFTER INSTALLATION OF THE EXTRACTION, TREATMENT AND REINJECTION SYSTEM WOULD BE QUARTERLY
FOR GROUNDWATER MONITORING WELLS, AND MONTHLY FOR THE TREATMENT PLANT EFFLUENT.  THIS MAY LATER BE MODIFIED
PENDING ANALYSIS OF DATA AND DETERMINATION OF AQUIFER RESPONSE TO THE REMEDIAL ACTION.

ALTERNATIVE GW-4: GROUND WATER PUMPING, TREATMENT AND DISCHARGE TO THE GREAT EGG HARBOR RIVER

CAPITAL COST:                               $2,766,000
ANNUAL OPERATION AND MAINTENANCE COST:      $  406,000
TOTAL PRESENT WORTH:                        $9,016,000
ESTIMATED IMPLEMENTATION TIME:              30 YEARS

THIS ALTERNATIVE INVOLVES PUMPING GROUND WATER AT AN ESTIMATED 460 GALLONS PER MINUTE FROM EXTRACTION WELLS
SOUTHWEST AND DOWNGRADIENT FROM THE SITE TO CAPTURE THE CONTAMINANT PLUME (FIGURE 3) CURRENTLY DISCHARGING TO
THE GREAT EGG HARBOR RIVER.  THE GROUND WATER WOULD BE EXTRACTED AND TREATED TO DRINKING WATER STANDARDS AND
SUBSEQUENTLY DISCHARGED TO THE GREAT EGG HARBOR RIVER UNTIL CONTAMINANTS IN THE AQUIFER FALL BELOW ARARS
(TABLE 16).  THIS WOULD REQUIRE A WAIVER OF PINELANDS REGULATIONS THAT RESTRICT SURFACE WATER DISCHARGE.  THE
COST ESTIMATE FOR THIS ALTERNATIVE WAS BASED ON TREATING THE CONTAMINATED GROUND WATER TO DRINKING WATER
STANDARDS.  THIS COST ESTIMATE MAY INCREASE IF THE DISCHARGE LIMITATIONS FOR THE RIVER WERE DETERMINED TO BE
MORE STRINGENT THAN DRINKING WATER STANDARDS.

AS PART OF THE REMEDIAL DESIGN EFFORT, ADDITIONAL MONITORING WELLS WOULD BE REQUIRED TO OBTAIN DATA TO DEFINE
THE VERTICAL EXTENT OF CONTAMINATION MORE PRECISELY.  BASED ON THIS INFORMATION, THE GROUNDWATER PUMPING,
TREATMENT AND DISCHARGE SYSTEM WOULD BE MODIFIED, SINCE THE PRESENT DESIGN ONLY CONSIDERS CONTAMINATION OF



THE UPPER AQUIFER.

INITIAL SAMPLING AFTER INSTALLATION OF THE EXTRACTION, TREATMENT AND SURFACE DISCHARGE SYSTEM WOULD BE
QUARTERLY FOR GROUNDWATER MONITORING WELLS, AND MONTHLY FOR THE TREATMENT PLANT EFFLUENT.  THIS MAY BE
SUBSEQUENTLY MODIFIED PENDING ANALYSIS OF DATA AND DETERMINATION OF AQUIFER RESPONSE TO THE REMEDIAL ACTION.

COMPONENT 5 - GREAT EGG HARBOR RIVER

THE RIVER WOULD BE MONITORED BEFORE AND DURING IMPLEMENTATION OF THE EXTRACTION/TREATMENT SYSTEM FOR
GROUNDWATER REMEDIATION.  THE OBJECTIVE OF COMPONENT 5 IS TO ASSURE THAT CONTAMINATION FROM THIS SITE IS NOT
CAUSING THE RIVER TO EXCEED FEDERAL AND STATE ARARS.  REMEDIAL ALTERNATIVES FOR THE GREAT EGG HARBOR RIVER
SURFACE WATERS AND SEDIMENTS WERE NOT DEVELOPED, BECAUSE THE CONTAMINATION IN THE RIVER HAS NOT BEEN 
COMPLETELY CHARACTERIZED AND CONTAMINANT LOADING TO THE RIVER WOULD BE REDUCED ONCE THE FLOW OF CONTAMINATED
GROUND WATER IS CONTROLLED BY IMPLEMENTATION OF A GROUNDWATER EXTRACTION/TREATMENT SYSTEM.

DATA COLLECTED DURING THE REMEDIAL DESIGN SHOULD PROVIDE A BASIS FOR DETERMINATION WHETHER REMEDIATION OF THE
GREAT EGG HARBOR RIVER SURFACE WATERS AND/OR SEDIMENTS WOULD BE NECESSARY OR IF ADDITIONAL TREATMENT OF THE
GROUND WATER IS REQUIRED.  SURFACE-WATER AND SEDIMENT MONITORING WOULD ALSO BE CONDUCTED DURING THE OPERATION
OF THE GROUNDWATER EXTRACTION/TREATMENT SYSTEM.  IF REMEDIATION OF THE RIVER SEDIMENTS OR SURFACE WATERS WERE
REQUIRED, A FOCUSED FEASIBILITY STUDY WOULD BE CONDUCTED TO EVALUATE REMEDIAL ALTERNATIVES.

SUMMARY OF COMPARATIVE ANALYSIS OF ALTERNATIVES

IN ACCORDANCE WITH THE NATIONAL CONTINGENCY PLAN, A DETAILED ANALYSIS OF EACH REMEDIAL ALTERNATIVE IS
CONDUCTED WITH RESPECT TO EACH OF THE NINE DETAILED EVALUATION CRITERIA.  ALL SELECTED REMEDIES MUST AT LEAST
ATTAIN THE THRESHOLD CRITERIA.  THE SELECTED REMEDY SHOULD PROVIDE THE BEST TRADE-OFFS AMONG THE PRIMARY
BALANCING CRITERIA.  THE MODIFYING CRITERIA WERE EVALUATED FOLLOWING THE PUBLIC COMMENT PERIOD.

THRESHOLD CRITERIA

            ! OVERALL PROTECTIVENESS OF HUMAN HEALTH AND THE ENVIRONMENT - THIS CRITERION EVALUATES
THE ADEQUACY OF PROTECTION THAT THE REMEDY PROVIDES WHILE DESCRIBING HOW RISKS ARE
ELIMINATED, REDUCED OR CONTROLLED THROUGH TREATMENT, ENGINEERING CONTROLS, AND/OR
INSTITUTIONAL CONTROLS.

            ! COMPLIANCE WITH APPLICABLE OR RELEVANT AND APPROPRIATE REQUIREMENTS (ARARS) - THIS
CRITERION ADDRESSES WHETHER A REMEDY WOULD MEET ALL OF THE ARARS OF OTHER FEDERAL AND
STATE ENVIRONMENTAL STATUTES AND/OR PROVIDE GROUNDS FOR INVOKING A WAIVER.

            ! THERE ARE SEVERAL TYPES OF ARARS: ACTION-SPECIFIC, CHEMICAL-SPECIFIC AND
LOCATION-SPECIFIC.  ACTION-SPECIFIC ARARS ARE TECHNOLOGY OR ACTIVITY-SPECIFIC
REQUIREMENTS OR LIMITATIONS RELATED TO VARIOUS ACTIVITIES.  CHEMICAL-SPECIFIC ARARS ARE
USUALLY NUMERICAL VALUES WHICH ESTABLISH THE AMOUNT OR CONCENTRATIONS OF A CHEMICAL THAT
MAY BE IN, OR DISCHARGED TO, THE AMBIENT ENVIRONMENT.  LOCATION-SPECIFIC REQUIREMENTS
ARE RESTRICTIONS PLACED ON THE CONCENTRATIONS OF HAZARDOUS SUBSTANCES OR THE CONDUCT OF
ACTIVITIES SOLELY BECAUSE THEY OCCUR IN A SPECIAL LOCATION.

PRIMARY BALANCING CRITERIA

            ! REDUCTION OF TOXICITY, MOBILITY OR VOLUME THROUGH TREATMENT - THIS CRITERION ADDRESSES
THE ANTICIPATED TREATMENT PERFORMANCE OF THE REMEDY.

            ! SHORT-TERM EFFECTIVENESS - THIS CRITERION REFERS TO THE SPEED WITH WHICH THE REMEDY
ACHIEVES PROTECTION, AS WELL AS THE REMEDY'S POTENTIAL TO CREATE ADVERSE IMPACTS ON
HUMAN HEALTH AND THE ENVIRONMENT DURING THE REMEDIAL ACTION.

            ! LONG-TERM EFFECTIVENESS AND PERMANENCE - THIS CRITERION EVALUATES THE MAGNITUDE OF



RESIDUAL RISK AND THE ABILITY OF THE REMEDY TO MAINTAIN RELIABLE PROTECTION OF HUMAN
HEALTH AND THE ENVIRONMENT OVER TIME ONCE THE REMEDIAL ACTION HAS BEEN COMPLETED.

            ! IMPLEMENTABILITY - THIS CRITERION EXAMINES THE TECHNICAL AND ADMINISTRATIVE FEASIBILITY
OF EXECUTING A REMEDY, INCLUDING THE AVAILABILITY OF MATERIALS AND SERVICES NEEDED TO
IMPLEMENT THE CHOSEN SOLUTION.

            ! COST - THIS CRITERION INCLUDES THE CAPITAL AND OPERATION AND MAINTENANCE COSTS OF THE
REMEDY.

MODIFYING CRITERIA

            ! STATE ACCEPTANCE - THIS CRITERION INDICATES WHETHER, BASED ON ITS REVIEW OF THE
FEASIBILITY STUDY AND PROPOSED PLAN, THE STATE OF NEW JERSEY CONCURS WITH, OPPOSES, OR
HAS NO COMMENT ON THE PREFERRED ALTERNATIVE.

            ! COMMUNITY ACCEPTANCE - THIS CRITERION EVALUATES THE REACTION OF THE PUBLIC TO THE
REMEDIAL ALTERNATIVES AND EPA'S PROPOSED PLAN.  COMMENTS RECEIVED DURING THE PUBLIC
COMMENT PERIOD AND EPA'S RESPONSES TO THOSE COMMENTS ARE SUMMARIZED IN THE
RESPONSIVENESS SUMMARY ATTACHED TO THIS DOCUMENT.

OVERALL PROTECTION OF HUMAN HEALTH AND THE ENVIRONMENT

COMPONENT ONE - METALS CONTAMINATED SOILS, SEDIMENTS AND SLUDGES

COMPLETE REMOVAL WITH OFF-SITE DISPOSAL (ALTERNATIVE S-6) AND SOIL EXTRACTION (ALTERNATIVE S-4) WOULD PROVIDE
THE GREATEST PROTECTION TO HUMAN HEALTH AND THE ENVIRONMENT BY REMOVING CONTAMINANTS PRESENT IN
CONCENTRATIONS DETERMINED TO PRESENT AN UNACCEPTABLE HEALTH RISK (TABLE 17).  STABILIZATION AND
SOLIDIFICATION (ALTERNATIVES S-5 AND S-5A) WOULD RENDER CONTAMINANTS IN THE SOIL INSOLUBLE AND IMMOBILE, THUS
GREATLY REDUCING LEACHATE GENERATION; CAPPING, INCLUDED WITH THESE ALTERNATIVES, WOULD FURTHER REDUCE
LEACHING AND MIGRATION TO THE GROUND WATER IN ADDITION TO MINIMIZING DIRECT CONTACT WITH CONTAMINATED SOIL. 
CONSOLIDATION AND CAPPING (ALTERNATIVE S-3) WOULD REDUCE PUBLIC HEALTH RISKS BY MINIMIZING DIRECT  CONTACT
WITH THE CONTAMINATED SOIL AND PREVENT ADVERSE IMPACTS TO THE ENVIRONMENT BY REDUCING LEACHING AND 
SUBSEQUENT MIGRATION OF THE CONTAMINANTS.  HOWEVER, IF THE CAPPING SYSTEM FAILS, THE THREAT TO HUMAN HEALTH
AND THE ENVIRONMENT WOULD BE PRESENT.  THE LIMITED ACTION (S-2) AND NO ACTION (S-1) ALTERNATIVES WOULD
PROVIDE MINIMAL PROTECTION TO HUMAN HEALTH AND THE ENVIRONMENT.

COMPONENT TWO - BURIED DRUMS AND SOILS CONTAMINATED WITH VOLATILE ORGANIC COMPOUNDS

DRUM REMOVAL AND OFF-SITE DISPOSAL (ALTERNATIVE DR-2) WOULD REMOVE CONTAMINANTS FROM THE SITE THAT CURRENTLY
PRESENT AN UNACCEPTABLE RISK TO HUMAN HEALTH AND THE ENVIRONMENT.  ADDITIONAL SAMPLING AND ANALYSIS (INCLUDED
IN ALTERNATIVE DR-2) WOULD DETERMINE IF FURTHER REMEDIATION WOULD BE REQUIRED.  THE NO ACTION (DR-1)
ALTERNATIVE WOULD PROVIDE MINIMAL PROTECTION TO HUMAN HEALTH AND THE ENVIRONMENT.  CONTAMINANTS WOULD
CONTINUE TO MIGRATE TO THE GROUND WATER AND THE POTENTIAL FOR HUMAN EXPOSURE TO HAZARDOUS MATERIALS WOULD
REMAIN.

COMPONENT THREE - TANKERS AND CONTENTS

REMOVAL AND OFF-SITE DISPOSAL (ALTERNATIVE TK-2) WOULD REMOVE CONTAMINANTS FROM THE SITE THAT CURRENTLY
PRESENT AN UNACCEPTABLE RISK TO HUMAN HEALTH AND THE ENVIRONMENT.  THE NO ACTION (TK-1) ALTERNATIVE WOULD
PROVIDE INADEQUATE PROTECTION TO HUMAN HEALTH AND THE ENVIRONMENT.  CONTAMINANTS WOULD CONTINUE TO MIGRATE TO
THE GROUND WATER AND POTENTIAL FOR HUMAN EXPOSURE TO HAZARDOUS MATERIALS WOULD REMAIN.

COMPONENT FOUR - GROUND WATER AND
COMPONENT FIVE - THE GREAT EGG HARBOR RIVER

GROUNDWATER EXTRACTION/TREATMENT ALTERNATIVES (GW-3 AND GW-4) WOULD PROTECT PUBLIC HEALTH AND THE ENVIRONMENT



BECAUSE THEY WOULD PROVIDE FOR THE REMOVAL OF CONTAMINANTS FROM THE GROUND WATER TO MEET THE REQUIRED CLEANUP
LEVELS (DRINKING WATER STANDARDS) IN THE AQUIFER (TABLE 16).  CONTAMINANT DISCHARGE TO THE GREAT EGG HARBOR
RIVER WOULD BE CONTROLLED AND CONTAMINANTS PRESENTLY IN SURFACE WATERS AND SEDIMENTS WOULD BE REDUCED BY
NATURAL RIVER PROCESSES.  A CHARACTERIZATION OF THE RIVER WATERS AND SEDIMENT QUALITY, INCLUDING A BIOLOGIC
ASSESSMENT OF ORGANISMS INHABITING THE RIVER, WOULD MORE COMPLETELY DETERMINE CURRENT LEVELS OF
CONTAMINATION, AND DETERMINE IF ADDITIONAL REMEDIATION WOULD BE REQUIRED.

THE LIMITED ACTION (GW-2) ALTERNATIVE WOULD PREVENT THE USE OF CONTAMINATED GROUND WATER AT THE SITE, PROVIDE
LIMITED PROTECTION FOR HUMAN HEALTH BUT WOULD NOT RESTORE THE AQUIFER.  NO PROTECTION WOULD BE PROVIDED TO
THE ENVIRONMENT AS THE UPPER AQUIFER WOULD CONTINUE TO DISCHARGE TO THE GREAT EGG HARBOR RIVER.

THE NO ACTION (GW-1) ALTERNATIVE WOULD PROVIDE NO PROTECTION TO THE ENVIRONMENT AS CONTAMINATED GROUND WATER
IN THE UPPER AQUIFER WOULD CONTINUE TO DISCHARGE TO THE GREAT EGG HARBOR RIVER.  HUMAN HEALTH WOULD ALSO NOT
BE PROTECTED SINCE FUTURE RESIDENTS WOULD POTENTIALLY UTILIZE CONTAMINATED GROUND WATER.

COMPLIANCE WITH ARARS

COMPONENT ONE - METALS CONTAMINATED SOILS, SEDIMENTS AND SLUDGES

EXTRACTION (ALTERNATIVE S-4), STABILIZATION AND SOLIDIFICATION (ALTERNATIVES S-5 AND S-5A), AND REMOVAL AND
OFF-SITE DISPOSAL (ALTERNATIVE S-6) COULD BE DESIGNED TO MEET ALL FEDERAL AND STATE ARARS.  CONSOLIDATION AND
CAPPING (ALTERNATIVE S-3), LIMITED ACTION (ALTERNATIVE S-2), AND NO ACTION (ALTERNATIVE S-1) WOULD NOT MEET
ALL FEDERAL AND STATE ARARS BECAUSE UNTREATED HAZARDOUS MATERIALS WOULD REMAIN AT THE SITE.

COMPONENT TWO - BURIED DRUMS AND SOILS CONTAMINATED WITH VOLATILE ORGANIC COMPOUNDS AND
COMPONENT THREE - TANKERS AND CONTENTS

REMOVAL AND OFF-SITE DISPOSAL OF BURIED DRUMS AND TANKERS (ALTERNATIVES DR-2 AND TK-2) WOULD BE DESIGNED TO
MEET ALL FEDERAL AND STATE ARARS.  THE NO ACTION ALTERNATIVES (DR-1 AND TK-1) WOULD NOT MEET ALL FEDERAL AND
STATE ARARS.

COMPONENT FOUR - GROUND WATER AND
COMPONENT FIVE - THE GREAT EGG HARBOR RIVER

EXTRACTION, TREATMENT AND REINJECTION (ALTERNATIVE GW-3) WOULD MEET ALL FEDERAL AND STATE ARARS.

THE PINELANDS SURFACE WATER DISCHARGE RESTRICTIONS (N.J.A.C. 7:50-7.83 AND 7:50-6.84) WOULD NOT ALLOW SURFACE
WATER DISCHARGE (ALTERNATIVE GW-4) OF TREATED GROUND WATER.

IF LONG-TERM MONITORING WERE EXECUTED AND GROUNDWATER USE WERE RESTRICTED, THE LIMITED ACTION (GW-2) AND NO
ACTION (GW-1) ALTERNATIVES WOULD MEET ACTION-SPECIFIC ARARS, BUT WOULD NOT MEET CONTAMINANT-SPECIFIC OR
LOCATION-SPECIFIC ARARS.

REDUCTION OF TOXICITY, MOBILITY, OR VOLUME THROUGH TREATMENT

COMPONENT ONE - METALS CONTAMINATED SOILS, SEDIMENTS AND SLUDGES

EXCAVATION AND EXTRACTION (ALTERNATIVE S-4) AND DISPOSAL AND OFF-SITE REMOVAL (ALTERNATIVE S-6) WOULD REDUCE
THE TOXICITY, MOBILITY AND VOLUME OF CONTAMINANTS.

STABILIZATION AND SOLIDIFICATION (S-5 AND S-5A) ALTERNATIVES WOULD SIGNIFICANTLY REDUCE TOXICITY AND MOBILITY
BUT WOULD NOT REDUCE THE VOLUME OF CONTAMINANTS AT THE SITE.

THE CONSOLIDATION AND CAPPING (S-3) ALTERNATIVE WOULD PROVIDE NO REDUCTION IN TOXICITY OR VOLUME, BUT WOULD
ACHIEVE REDUCTIONS IN MOBILITY BY MINIMIZING INFILTRATION OF WATER THROUGH CONTAMINATED MEDIA.  THE LIMITED
ACTION (S-2) AND NO ACTION (S-1) ALTERNATIVES WOULD PROVIDE NO REDUCTION OF THE MOBILITY, TOXICITY OR VOLUME
OF THE CONTAMINANTS IN THE SOIL.



COMPONENT TWO - BURIED DRUMS AND SOILS CONTAMINATED WITH VOLATILE ORGANIC COMPOUNDS

REMOVAL AND OFF-SITE DISPOSAL (ALTERNATIVE DR-2) WOULD REDUCE TOXICITY, MOBILITY AND VOLUME.  FURTHER
EVALUATION OF THE SOILS WOULD DETERMINE WHAT ADDITIONAL REMEDIATION WOULD BE REQUIRED. 

THE NO ACTION (DR-1) ALTERNATIVE WOULD OFFER NO REDUCTION IN TOXICITY, MOBILITY OR VOLUME OF CONTAMINANTS IN
THE DRUMS OR THE SOILS.  DETERIORATING DRUMS WOULD RESULT IN INCREASED LEVELS OF CONTAMINATION BEING RELEASED
INTO SOILS AND THE GROUND WATER.

COMPONENT THREE - TANKERS AND CONTENTS

REMOVAL AND OFF-SITE DISPOSAL (ALTERNATIVE TK-2) WOULD REDUCE TOXICITY, MOBILITY AND VOLUME.

THE NO ACTION ALTERNATIVE (TK-1) WOULD OFFER NO REDUCTION IN TOXICITY, MOBILITY OR VOLUME OF CONTAMINANTS IN
THE TANKERS.  DETERIORATION OF THE TANKERS WOULD RESULT IN INCREASED LEVELS OF CONTAMINATION BEING RELEASED
INTO SOILS AND THE GROUND WATER.

COMPONENT FOUR - GROUND WATER AND
COMPONENT FIVE - THE GREAT EGG HARBOR RIVER

GROUNDWATER EXTRACTION/TREATMENT ALTERNATIVES (GW-3 AND GW-4) WOULD REDUCE TOXICITY, MOBILITY AND VOLUME. 
FURTHERMORE, THE DISCHARGE OF CONTAMINANTS TO THE GREAT EGG HARBOR RIVER WOULD BE ELIMINATED.

THE LIMITED ACTION (GW-2) AND NO ACTION (GW-1) ALTERNATIVES WOULD NOT UTILIZE TREATMENT TO REDUCE TOXICITY,
MOBILITY OR THE VOLUME OF CONTAMINATION.

SHORT-TERM EFFECTIVENESS

COMPONENT ONE - METALS CONTAMINATED SOILS, SEDIMENTS AND SLUDGES

THE NO ACTION (S-1) AND LIMITED ACTION (S-2) ALTERNATIVES WOULD TAKE TWO MONTHS AND SIX MONTHS, RESPECTIVELY,
TO IMPLEMENT AND WOULD PRESENT NO SHORT-TERM RISKS TO WORKERS OR THE COMMUNITY; THESE ALTERNATIVES, HOWEVER,
WOULD PROVIDE MINIMAL PROTECTION.

CONSOLIDATION AND CAPPING (ALTERNATIVE S-2) WOULD ACHIEVE LIMITED PROTECTION AGAINST CONTAMINANTS OF CONCERN
WITHIN 6 MONTHS AND PRESENT MINIMAL SHORT-TERM RISKS TO WORKERS DURING REMEDIAL ACTION THROUGH DIRECT CONTACT
PATHWAYS AND THE NORMAL HAZARDS ASSOCIATED WITH CONSTRUCTION ACTIVITIES.  THESE HAZARDS WOULD BE ADDRESSED IN
A HEALTH AND SAFETY PLAN WHICH WOULD BE DEVELOPED FOR THE CONSTRUCTION ACTIVITIES.  THE PLAN WOULD SPECIFY
MEASURES TO MINIMIZE SUCH HAZARDS.

STABILIZATION AND SOLIDIFICATION THAT WOULD MIX/STABILIZE/CEMENT CONTAMINATED MATERIALS IN SITU (ALTERNATIVE
S-5) WOULD REQUIRE EXCAVATION AND CONSOLIDATION OF A LIMITED VOLUME OF MATERIALS AND WOULD ALSO REQUIRE 18
MONTHS TO COMPLETE.  SHORT-TERM RISK TO HUMAN HEALTH WOULD BE MINIMIZED THROUGH IMPLEMENTATION OF THE HEALTH
AND SAFETY PLAN.

STABILIZATION AND SOLIDIFICATION INVOLVING ABOVE GROUND MIXING/STABILIZING PROCESSES (ALTERNATIVE S-5A) AND
EXCAVATION AND EXTRACTION BY SOIL WASHING (ALTERNATIVE S-4) WOULD REQUIRE 18 MONTHS TO ACHIEVE FULL
PROTECTION.  THESE ALTERNATIVES WOULD INVOLVE EXCAVATION AND TREATMENT OF CONTAMINATED MATERIALS AND WOULD
INCREASE THE SHORT-TERM RISK TO HUMAN HEALTH DUE TO INCREASED DIRECT CONTACT PATHWAYS AND CONSTRUCTION
HAZARDS DURING EXCAVATION ACTIVITIES.  THESE HAZARDS WOULD BE MINIMIZED THROUGH IMPLEMENTATION OF THE HEALTH
AND SAFETY PLAN.

REMOVAL AND OFF-SITE DISPOSAL (ALTERNATIVE S-6) WOULD POSE A SHORT-TERM RISK OF EXPOSURE TO THE COMMUNITY AND
WORKERS DURING THE TRANSPORT OF THE SOIL TO AN OFF-SITE FACILITY FOR TREATMENT AND DISPOSAL.  THESE HAZARDS
WOULD BE MINIMIZED THROUGH IMPLEMENTATION OF A HEALTH AND SAFETY PLAN.

COMPONENT TWO - BURIED DRUMS AND SOILS CONTAMINATED WITH VOLATILE ORGANIC COMPOUNDS



THE NO ACTION (DR-1) ALTERNATIVE WOULD TAKE APPROXIMATELY TWO MONTHS TO IMPLEMENT AND WOULD PRESENT A
SHORT-TERM HAZARD TO WORKERS AT THE SITE (IMPLEMENTING REMEDIES FOR OTHER COMPONENTS) OR TRESPASSERS EXPOSED
TO DRUM CONTENTS IF A BURIED DRUM WERE TO SURFACE.

REMOVAL AND OFF-SITE DISPOSAL (ALTERNATIVE DR-2) WOULD POSE A SHORT-TERM RISK OF EXPOSURE TO THE COMMUNITY
AND WORKERS DURING TRANSPORT OF THE DRUMS TO AN OFF-SITE FACILITY FOR TREATMENT AND DISPOSAL.  THESE HAZARDS
WOULD BE MINIMIZED THROUGH IMPLEMENTATION OF A HEALTH AND SAFETY PLAN.
   
COMPONENT THREE - TANKERS AND CONTENTS

THE NO ACTION (TK-1) ALTERNATIVE WOULD PRESENT NO SHORT-TERM RISKS TO ON-SITE WORKERS OR THE COMMUNITY. 
HOWEVER, IT WOULD PROVIDE LITTLE OR NO PROTECTION TO HUMAN HEALTH AND THE ENVIRONMENT.

REMOVAL AND OFF-SITE DISPOSAL (ALTERNATIVE TK-2) WOULD POSE A SHORT-TERM RISK OF EXPOSURE TO THE COMMUNITY
AND WORKERS DURING TRANSPORT OF THE TANKERS TO AN OFF-SITE FACILITY FOR TREATMENT AND DISPOSAL.  THESE
HAZARDS WOULD BE MINIMIZED THROUGH IMPLEMENTATION OF A HEALTH AND SAFETY PLAN.

COMPONENT FOUR - GROUND WATER AND
COMPONENT FIVE - THE GREAT EGG HARBOR RIVER

LIMITED ACTION (GW-2) AND NO ACTION (GW-1) ALTERNATIVES WOULD TAKE ABOUT SIX MONTHS AND TWO MONTHS,
RESPECTIVELY, TO IMPLEMENT AND PRESENT NO SHORT-TERM RISKS TO ON-SITE WORKERS OR THE COMMUNITY.  HOWEVER,
THESE ALTERNATIVES WOULD PROVIDE LITTLE OR NO PROTECTION TO HUMAN HEALTH AND THE ENVIRONMENT.

GROUNDWATER EXTRACTION/TREATMENT ALTERNATIVES (GW-3 AND GW-4) WOULD PRESENT MINIMAL SHORT-TERM RISKS TO
WORKERS THROUGH DIRECT CONTACT PATHWAYS AND CONTAMINATED WATER RESULTING FROM PIPING LEAKS, AND NORMAL
CONSTRUCTION HAZARDS DURING REMEDIAL ACTION.  THESE ALTERNATIVES WOULD ALSO PRESENT A SMALL ADDITIONAL RISK
DUE TO EMISSIONS FROM THE AIR STRIPPER WHICH WOULD BE MINIMIZED BY INSTALLATION OF A SYSTEM TO CAPTURE AIR
EMISSIONS.  EACH OF THESE GROUNDWATER EXTRACTION/TREATMENT ALTERNATIVES WOULD TAKE 15 TO 30 YEARS OR LONGER
TO ACHIEVE AQUIFER RESTORATION.  THIS TIME ESTIMATE IS BASED ON REMEDIATING CONTAMINATED SOILS AND REMOVING
BURIED DRUMS AND TANKERS AT THE SITE.

LONG-TERM EFFECTIVENESS AND PERMANENCE

COMPONENT ONE - METALS CONTAMINATED SOILS, SEDIMENTS AND SLUDGES

EXCAVATION AND OFF-SITE DISPOSAL (ALTERNATIVE S-6) AND EXCAVATION AND EXTRACTION (ALTERNATIVE S-4) WOULD BE
EFFECTIVE IN PERMANENTLY REDUCING RISKS TO RECREATIONAL USERS AND ANY FUTURE INHABITANTS OF THE SITE TO
ACCEPTABLE LEVELS.  THESE ALTERNATIVES WOULD PERMANENTLY REMOVE CONTAMINATION, COMPLETELY RESTORE THE SITE
AND ALLOW FOR FUTURE UNRESTRICTED USE.  STABILIZATION AND SOLIDIFICATION (S-5 AND S-5A) WOULD NOT BE AS
EFFECTIVE OR AS PERMANENT AS ALTERNATIVE S-4, AND WOULD REQUIRE INSTITUTIONAL CONTROLS, MAINTENANCE OF THE
CAPPING SYSTEM AND CONTINUED MONITORING OF THE GROUND WATER.  CONSOLIDATION AND CAPPING (ALTERNATIVE S-3)
WOULD REDUCE MIGRATION OF CONTAMINANTS INTO THE GROUND WATER, BUT IF THE CAP WERE TO FAIL OR DURING PERIODS
OF HIGH SEASONAL GROUND WATER (ESTIMATED TO OCCUR EVERY TWO TO THREE YEARS), CONTAMINATION WOULD COME INTO
CONTACT WITH GROUND WATER AND MIGRATION COULD OCCUR.  IT WOULD ALSO REQUIRE LONG-TERM MONITORING, IS NOT AS
PERMANENT, AND DOES NOT SATISFY PREFERENCE FOR TREATMENT.  CONSOLIDATION AND CAPPING WOULD REQUIRE A
LONG-TERM MANAGEMENT PROGRAM TO DETECT MIGRATION OF CONTAMINANTS INTO THE GROUND WATER AND DETERMINE WHETHER
THE GROUND WATER HAD CONTACTED CONTAMINATION MATERIALS.  THE LIMITED ACTION (S-2) AND NO ACTION (S-1)
ALTERNATIVES WOULD NOT REMEDIATE CONTAMINATED MEDIA AND A SIGNIFICANT RISK ASSOCIATED WITH CONTAMINANT
MIGRATION INTO THE GROUND WATER WOULD REMAIN.

COMPONENT TWO - BURIED DRUMS AND SOILS CONTAMINATED WITH VOLATILE ORGANIC COMPOUNDS

REMOVAL AND OFF-SITE DISPOSAL OF DRUMS (ALTERNATIVE DR-2) WOULD BE EFFECTIVE AND PERMANENT IN REMOVING RISKS
TO RECREATIONAL USERS AND FUTURE INHABITANTS OF THE SITE.  ALTERNATIVE DR-2 WOULD PROVIDE FOR
CHARACTERIZATION OF SOILS AND WOULD PROVIDE THE BASIS TO DETERMINE IF ADDITIONAL ACTION WOULD BE REQUIRED. 
THE NO ACTION (DR-1) ALTERNATIVE WOULD NOT REMEDIATE CONTAMINATED MEDIA AND RISKS TO HUMAN HEALTH AND THE



ENVIRONMENT WOULD PERSIST.

COMPONENT THREE - TANKERS AND CONTENTS

REMOVAL AND OFF-SITE DISPOSAL (ALTERNATIVE TK-2) WOULD BE EFFECTIVE IN PERMANENTLY REMOVING RISKS TO ANY
RECREATIONAL USERS AND FUTURE INHABITANTS OF THE SITE.  THE NO ACTION (TK-1) ALTERNATIVE WOULD NOT REMEDIATE
CONTAMINATED MEDIA AND RISKS TO HUMAN HEALTH AND THE ENVIRONMENT WOULD PERSIST.

COMPONENT FOUR - GROUND WATER AND
COMPONENT FIVE - THE GREAT EGG HARBOR RIVER

GROUNDWATER EXTRACTION/TREATMENT (GW-3 AND GW-4) ALTERNATIVES WOULD PRESENT NO LONG-TERM THREAT TO PUBLIC
HEALTH BECAUSE THESE ALTERNATIVES CLEAN UP THE AQUIFER TO CONTAMINANT LEVELS WHICH WOULD BE HEALTH
PROTECTIVE.  THESE ALTERNATIVES WOULD UTILIZE PROVEN TECHNOLOGIES (E.G., EXTRACTION WELLS, AIR STRIPPING,
CHEMICAL PRECIPITATION, INJECTION WELLS) WHICH HAVE BEEN USED FREQUENTLY FOR TREATMENT OF INDUSTRIAL AND
HAZARDOUS WASTE.  THESE ALTERNATIVES (GW-3 AND GW-4) ARE RELIABLE AND WOULD PRESENT NO MAJOR OPERATIONAL
PROBLEMS ASSUMING PROPER MAINTENANCE.

THE LIMITED ACTION (GW-2) AND NO ACTION (GW-1) ALTERNATIVES WOULD PRESENT A LONG-TERM RISK TO PUBLIC HEALTH
AND THE ENVIRONMENT BECAUSE CONTAMINATED GROUND WATER WOULD NOT BE CLEANED TO HEALTH BASED LEVELS AND WOULD
CONTINUE TO DISCHARGE TO THE GREAT EGG HARBOR RIVER.  SINCE THE DISCHARGE OF GROUNDWATER CONTAMINANTS FROM
THE AQUIFER INTO THE RIVER WOULD INCREASE WITH TIME, CONTAMINANT CONCENTRATIONS IN THE SEDIMENTS AND SURFACE
WATERS IN THE RIVER WOULD ALSO BE EXPECTED TO INCREASE.

IMPLEMENTABILITY

COMPONENT ONE - METALS CONTAMINATED SOILS, SEDIMENTS AND SLUDGES

THE NO ACTION (S-1) AND LIMITED ACTION (S-2) ALTERNATIVES WOULD BE THE EASIEST SOIL ALTERNATIVES TO
IMPLEMENT.  THE REQUIRED SERVICES AND MATERIALS WOULD BE READILY OBTAINED AND NO SPECIAL EQUIPMENT WOULD BE
NEEDED.  CONSOLIDATION AND CAPPING CONTAMINATED MATERIALS (ALTERNATIVE S-3) WOULD BE READILY IMPLEMENTABLE
AND WOULD USE STANDARD ROAD CONSTRUCTION EQUIPMENT WITH A LIMITED AMOUNT OF SPECIALIZED EQUIPMENT FOR
INSTALLATION OF THE CAP.  STABILIZATION AND SOLIDIFICATION ALTERNATIVES (S-5 AND S-5A) WOULD REQUIRE
SPECIALIZED EQUIPMENT,  MATERIALS AND LABOR WHICH WOULD BE READILY AVAILABLE.  TREATABILITY STUDIES WOULD BE
REQUIRED TO SELECT THE OPTIMUM REAGENT MIXTURE AND PROCESSING TECHNIQUES.  SPECIALIZED EQUIPMENT, MATERIALS
AND LABOR REQUIRED FOR CONTAMINANT EXTRACTION (ALTERNATIVE S-4) WOULD  ALSO BE READILY AVAILABLE. 
TREATABILITY STUDIES WOULD BE REQUIRED TO DETERMINE THE OPTIMUM EXTRACTION AGENTS.  MATERIALS, EQUIPMENT AND
LABOR TO IMPLEMENT ON-SITE ACTIVITIES FOR REMOVAL AND OFF-SITE DISPOSAL (ALTERNATIVE S-6) OF CONTAMINATED
MATERIALS WOULD BE READILY AVAILABLE.  HOWEVER, THE AVAILABILITY OF OFF-SITE DISPOSAL FACILITIES IS UNCERTAIN
AND LAND DISPOSAL RESTRICTIONS WOULD PREVENT IMPLEMENTATION OF THIS ALTERNATIVE WITHOUT FIRST TREATING THE
MATERIAL.

COMPONENT TWO - BURIED DRUMS AND SOILS CONTAMINATED WITH VOLATILE ORGANIC COMPOUNDS

THE NO ACTION ALTERNATIVE (DR-1) WOULD BE THE EASIEST TO IMPLEMENT.  MATERIAL, LABOR, EQUIPMENT AND SERVICES
NEEDED FOR DRUM REMOVAL AND OFF-SITE DISPOSAL (ALTERNATIVE DR-2) WOULD BE READILY AVAILABLE.

COMPONENT THREE - TANKERS AND CONTENTS

THE NO ACTION ALTERNATIVE (TK-1) WOULD BE EASIEST TO IMPLEMENT.  MATERIALS, LABOR, SERVICES AND FOR REMOVAL
AND OFF-SITE TREATMENT AND DISPOSAL (ALTERNATIVE TK-2) WOULD BE READILY AVAILABLE.

COMPONENT FOUR - GROUND WATER AND
COMPONENT FIVE - THE GREAT EGG HARBOR RIVER

THE NO ACTION (GW-1) AND LIMITED ACTION (GW-2) ALTERNATIVES WOULD BE EASIEST TO IMPLEMENT BUT WOULD NOT
PROVIDE ADEQUATE PROTECTION OF HUMAN HEALTH AND THE ENVIRONMENT.  GROUNDWATER EXTRACTION/TREATMENT



ALTERNATIVES (GW-3 AND GW-4) WOULD BEGIN IN RELATIVELY SHORT PERIODS OF TIME.  THE PROPOSED TREATMENT
TECHNOLOGIES AND EQUIPMENT REQUIRED FOR ALTERNATIVES GW-3 AND GW-4 WOULD BE AVAILABLE AS PREFABRICATED
PACKAGES FROM A NUMBER OF VENDORS.  THESE PACKAGES WOULD BE INSTALLED AS PART OF AN ON-SITE TREATMENT PLANT.

COST

COMPONENT ONE - METALS CONTAMINATED SOILS, SEDIMENTS AND SLUDGES

THE NO ACTION (S-1) AND LIMITED ACTION (S-2) ALTERNATIVES WOULD NOT PROVIDE ADEQUATE PROTECTION FOR A PRESENT
WORTH OF $79,000 AND $144,000, RESPECTIVELY.  CONSOLIDATION AND CAPPING (ALTERNATIVE S-3) HAS A PRESENT WORTH
OF $1,740,000 AND WOULD ACHIEVE ONLY LIMITED PROTECTION AGAINST CONTAMINANTS OF CONCERN.

STABILIZATION AND SOLIDIFICATION UTILIZING IN-SITU AND ABOVE-GROUND TREATMENT PROCESSES (ALTERNATIVES S-5 AND
S-5A) HAVE PRESENT WORTH OF $3,336,000 AND $5,555,000, RESPECTIVELY; THESE ALTERNATIVES WOULD MINIMIZE HUMAN
HEALTH RISK BUT WOULD NOT FULLY RESTORE THE SITE FOR UNRESTRICTED USE.  MOREOVER, THESE ALTERNATIVES WOULD
NOT REDUCE TOXICITY OR VOLUME OF THE CONTAMINANTS.  EXCAVATION AND CONTAMINANT EXTRACTION  (ALTERNATIVE S-4)
WITH A PRESENT WORTH OF $8,050,000 WOULD ACHIEVE LONG-TERM PROTECTION OF HUMAN HEALTH, COMPLY WITH ARARS AND
RESTORE THE SITE FOR UNRESTRICTED USE IN A COST-EFFECTIVE MANNER.  REMOVAL AND OFF-SITE DISPOSAL (ALTERNATIVE
S-6) WOULD ALSO ACHIEVE LONG-TERM PROTECTION OF HUMAN HEALTH AND FULLY RESTORE THE SITE AND WOULD BE THE MOST
COSTLY ALTERNATIVE WITH A PRESENT WORTH OF $11,500,000.

COSTS FOR ALL ALTERNATIVES ARE PRESENTED IN TABLE 18A.  THIS TABLE INCLUDES CAPITAL, ANNUAL OPERATION AND
MAINTENANCE COSTS AND TOTAL COSTS WHICH IS EXPRESSED AS PRESENT WORTH.

COMPONENT TWO - BURIED DRUMS AND SOILS CONTAMINATED WITH VOLATILE ORGANIC COMPOUNDS

THE NO ACTION (DR-1) ALTERNATIVE WOULD BE THE LEAST COSTLY TO IMPLEMENT WITH A COST OF $79,000 BUT WOULD NOT
PROVIDE ADEQUATE PROTECTION.  REMOVAL AND DISPOSAL (ALTERNATIVE DR-2) WOULD BE PROTECTIVE, PERMANENT AND
COMPLETE, AND HAS A COST OF $386,000.

COSTS FOR ALTERNATIVES CONSIDERED FOR THIS COMPONENT ARE INCLUDED IN TABLE 18B.

COMPONENT THREE - TANKERS AND CONTENTS

THE NO ACTION (TK-1) ALTERNATIVE HAS NO COST AND WOULD NOT PROVIDE ADEQUATE PROTECTION.  REMOVAL AND DISPOSAL
(ALTERNATIVE TK-2) HAS A RELATIVELY LOW COST OF $22,000 AND WOULD BE PROTECTIVE, PERMANENT AND COMPLETE.

COSTS FOR THE ALTERNATIVES CONSIDERED FOR THIS COMPONENT ARE INCLUDED IN TABLE 18C.

COMPONENT FOUR - GROUND WATER AND

COMPONENT FIVE - THE GREAT EGG HARBOR RIVER

COST FOR REMEDIATION OF GROUND WATER AND THE GREAT EGG HARBOR RIVER'S SEDIMENTS AND SURFACE WATERS ARE
INCLUDED IN THE GROUND WATER (GW) ALTERNATIVES.  ALTHOUGH THE NO ACTION (GW-1) AND LIMITED ACTION (GW-2)
ALTERNATIVES WOULD BE THE LEAST COSTLY TO IMPLEMENT WITH BOTH HAVING A PRESENT WORTH OF $122,000, BOTH
ACTIONS WOULD BE INADEQUATE TO PROTECT HUMAN HEALTH AND THE ENVIRONMENT.  GROUNDWATER EXTRACTION/TREATMENT
ALTERNATIVES (GW-3 AND GW-4) HAVE PRESENT WORTH OF $6,431,00 AND $9,016,000 AND WOULD BE PROTECTIVE OF HUMAN
HEALTH AND THE ENVIRONMENT, AND WOULD ACHIEVE ARARS IN A COST-EFFECTIVE MANNER.

COSTS FOR THE ALTERNATIVES CONSIDERED FOR THIS COMPONENT ARE INCLUDED IN TABLE 18D.

STATE ACCEPTANCE

COMPONENT ONE - METALS CONTAMINATED SOILS, SEDIMENTS AND SLUDGES

THE NEW JERSEY DEPARTMENT OF ENVIRONMENTAL PROTECTION (NJDEP) CONCURS WITH CONTAMINANT EXTRACTION OF



METALS-CONTAMINATED MEDIA (ALTERNATIVE S-4).

COMPONENT TWO - BURIED DRUMS AND SOILS CONTAMINATED WITH VOLATILE ORGANIC COMPOUNDS

THE NJDEP CONCURS WITH DRUM REMOVAL AND THE CONDUCT OF ADDITIONAL SOIL SAMPLING AND ANALYSIS OF THE NEARBY
SOILS (ALTERNATIVE DR-2).

COMPONENT THREE - TANKERS AND CONTENTS

THE NJDEP CONCURS WITH REMOVAL AND DISPOSAL OF TANKERS (ALTERNATIVE TK-2).

COMPONENT FOUR - GROUND WATER AND
COMPONENT FIVE - THE GREAT EGG HARBOR RIVER

THE NJDEP, WHILE CONCURRING WITH ALTERNATIVE GW-3 FOR GROUND WATER REMEDIATION, HAS RAISED CONCERNS REGARDING
THE IMPACT OF THE GW2 DISCHARGE ARARS UPON THE FW1 STREAM STANDARDS FOR THE GREAT EGG HARBOR RIVER.

EPA ACKNOWLEDGES THIS CONCERN, AND WILL EVALUATE THE NEED FOR FURTHER ACTION AS PART OF MONITORING EFFORTS
WHICH WILL BE CONDUCTED DURING DESIGN AND IMPLEMENTATION OF THE REMEDY.

THE PINELANDS COMMISSION HAS PROVIDED COMMENTS THAT HAVE BEEN ADDRESSED IN THE ATTACHED RESPONSIVENESS
SUMMARY.

COMMUNITY ACCEPTANCE

COMPONENT ONE - METALS CONTAMINATED SOILS, SEDIMENTS AND SLUDGES

THE COMMUNITY SUPPORTS CONTAMINANT EXTRACTION (ALTERNATIVE S-4) AND REMOVAL AND OFF-SITE DISPOSAL
(ALTERNATIVE S-6) SINCE THESE ACTIONS WOULD REMOVE CONTAMINANTS AND RESTORE THE SITE FOR UNRESTRICTED USE.
THE OTHER ALTERNATIVES (S-1, S-2, S-3, S-5, S-5A) ARE NOT SUPPORTED BY THE COMMUNITY SINCE THEY DO NOT REMOVE
CONTAMINANTS NOR RESTORE THE SITE FOR UNRESTRICTED USE.

COMPONENT TWO - BURIED DRUMS AND SOILS CONTAMINATED WITH VOLATILE ORGANIC COMPOUNDS

THE COMMUNITY SUPPORTS REMOVAL AND OFF-SITE DISPOSAL (ALTERNATIVE DR-2) OF THE DRUMS.  THE NO ACTION (DR-1)
ALTERNATIVE WOULD NOT BE SUPPORTED BY THE COMMUNITY, SINCE IT WOULD NOT REMOVE THE DRUMS FROM THE SITE.

COMPONENT THREE - TANKERS AND CONTENTS

THE COMMUNITY SUPPORTS REMOVAL AND OFF-SITE DISPOSAL (ALTERNATIVE TK-2), SINCE THIS WOULD REMOVE THE TANKERS
FROM THE SITE.  THE NO ACTION ALTERNATIVE (TK-1) WOULD NOT BE SUPPORTED BY THE COMMUNITY.

COMPONENT FOUR - GROUND WATER AND
COMPONENT FIVE - THE GREAT EGG HARBOR RIVER

THE COMMUNITY SUPPORTS GROUNDWATER EXTRACTION/TREATMENT (ALTERNATIVES GW-3 AND GW-4) WHICH WOULD RESTORE THE
GROUND WATER TO DRINKING WATER STANDARDS AND CONTROL CONTAMINANT DISCHARGE TO THE GREAT EGG HARBOR RIVER.

THE NO ACTION (GW-1) AND LIMITED ACTION (GW-2) ALTERNATIVES WOULD NOT RECEIVE COMMUNITY SUPPORT SINCE THE
GROUND WATER WOULD NOT BE RESTORED TO DRINKING WATER STANDARDS AND CONTAMINANTS FROM THE AQUIFER WOULD
CONTINUE TO DISCHARGE TO THE RIVER.

#SR
SELECTED REMEDY

EPA HAS EVALUATED THE REMEDIAL ALTERNATIVES IN ACCORDANCE WITH SECTION 121 OF THE COMPREHENSIVE ENVIRONMENTAL
RESPONSE, COMPENSATION AND LIABILITY ACT OF 1980 ("CERCLA"), AS AMENDED, 42 USC SECTION 9621 AND SECTION



300.432 OF THE NATIONAL CONTINGENCY PLAN ("NCP"), AND HAS SELECTED A REMEDIAL ACTION FOR THE SITE BASED ON
THE FINDINGS OF THE RI/FS AND SFS AND INPUT BY THE PUBLIC.  THE COMPONENTS OF THE REMEDIAL ACTION ARE AS
FOLLOWS:

            ! S-4, COMPLETE EXCAVATION, CONTAMINANT EXTRACTION, AND REPLACEMENT ON-SITE;
            ! DR-2, DRUM REMOVAL AND OFF-SITE DISPOSAL AND SAMPLING AND ANALYSIS OF SOILS;
            ! TK-2, TANKER REMOVAL AND OFF-SITE DISPOSAL; AND
            ! GW-3, GROUND WATER PUMPING, TREATMENT AND REINJECTION.  (GW-3 INCLUDES SAMPLING AND

ANALYSIS OF SEDIMENTS, SURFACE WATERS AND AN ASSESSMENT OF BIOTA OF THE GREAT EGG HARBOR
RIVER.)

THE COSTS ASSOCIATED WITH THESE REMEDIAL ALTERNATIVES ARE PRESENTED IN TABLE 19.  A SUMMARY OF THE SELECTED
ALTERNATIVES FOLLOWS.

ALTERNATIVE S-4: COMPLETE EXCAVATION; CONTAMINANT EXTRACTION; REPLACEMENT ON SITE

THIS CONSISTS OF EXCAVATION OF METALS-CONTAMINATED SOILS THAT EXCEED THE CLEANUP OBJECTIVES (TABLE 17) IN THE
AREA ADJACENT TO THE LAGOONS, SEDIMENTS IN THE SWALE AND SLUDGES IN THE LAGOONS.  EXTRACTION OF METALS
CONTAMINANTS FROM THE 20,150 CUBIC YARDS OF EXCAVATED MATERIALS WILL BE PERFORMED IN A MULTI-STAGE BATCH
PROCESS UNTIL THE SOIL CLEANUP OBJECTIVES (TABLE 17) ARE MET.  TREATABILITY STUDIES WILL BE REQUIRED TO
DETERMINE OPTIMUM EXTRACTION AGENTS AND SYSTEM DESIGN PARAMETERS.  TREATED MATERIALS WILL THEN BE REDEPOSITED
IN THEIR ORIGINAL LOCATIONS TO RESTORE SITE TOPOGRAPHY, FOLLOWED BY REVEGETATION WITH NATIVE PINELANDS
SPECIES.

DURING THE INITIAL PHASES OF THE REMEDIAL DESIGN, ADDITIONAL SAMPLING OF ON-SITE SOILS, SLUDGES, AND
SEDIMENTS IN THE SWALE, INCLUDING THE LOWER SWALE BETWEEN THE FIRE ROAD AND THE RIVER, WILL BE CONDUCTED TO
ENSURE THAT ALL SOILS REQUIRING REMEDIATION ARE IDENTIFIED.  SAMPLING AND ANALYSIS WILL ALSO INCLUDE
SEDIMENTS AND SURFACE WATERS IN A DEPRESSION APPROXIMATELY 50 FEET ACROSS AND 10 FEET DEEP ADJACENT TO THE
FIRE ROAD, APPROXIMATELY 200 FEET NORTHWEST OF THE SWALE. 

SOIL CLEANUP OBJECTIVES (TABLE 17) DEVELOPED DURING THE FS WERE BASED ON RISK TO HUMAN HEALTH.  ALTHOUGH
THESE STANDARDS ARE NOT CONSIDERED ARARS, CLEANUP TO THESE STANDARDS WILL ENSURE THAT CONTAMINANTS DO NOT
CONTINUE TO MIGRATE INTO THE GROUND WATER AND HUMAN HEALTH RISKS ARE REDUCED TO A PROTECTIVE HAZARD INDEX OF
LESS THAN ONE.  THIS REMEDIAL ACTION COMPONENT, IN COMBINATION WITH THE OTHER REMEDIAL ACTION COMPONENTS,
WILL ALLOW FULL RESTORATION OF THE SITE CONDITIONS, INCLUDING RE-ESTABLISHMENT OF AN INDIGENOUS ECOSYSTEM.

THE ALTERNATIVE REQUIRES SPECIALIZED EQUIPMENT, MATERIALS AND LABOR BUT THESE ARE READILY AVAILABLE AND ARE
EASILY IMPLEMENTED.  CONTINGENCY PLANS WILL BE DEVELOPED DURING IMPLEMENTATION OF THE REMEDIAL ACTION
COMPONENT, TO ADDRESS ANY SHORT-TERM PROBLEMS, I.E., PROTECTIVE EQUIPMENT FOR WORKERS, PLASTIC COVERS FOR
TEMPORARY MATERIAL STORAGE, AND WATER/SURFACTANT SPRAYS.

THE SELECTED REMEDY HAS AN ESTIMATED IMPLEMENTATION COST OF $8,050,000.  THIS INCLUDES CONSTRUCTION AND
OPERATION OF THE CONTAMINANT EXTRACTION SYSTEM.

ALTERNATIVE DR-2: DRUM REMOVAL AND OFF-SITE DISPOSAL; SAMPLING AND ANALYSIS OF SOILS

THIS CONSISTS OF REMOVAL AND OFF-SITE TREATMENT AND DISPOSAL OF THE BURIED DRUMS AND VISIBLY CONTAMINATED
SOILS (1) FOLLOWED BY SAMPLING AND POST-REMOVAL ANALYSIS OF RESIDUALLY CONTAMINATED SOILS TO DEFINE TYPES AND
CONCENTRATIONS OF RESIDUAL CONTAMINANTS.  THIS WILL PROVIDE AN ADDITIONAL CHARACTERIZATION OF SOILS
CONTAMINATION AND VOLUMES.  THESE SOILS WILL BE ADDRESSED AS A SEPARATE OPERABLE UNIT AND A FOCUSED
FEASIBILITY STUDY WILL BE CONDUCTED TO EVALUATE REMEDIAL ALTERNATIVES.  IMPLEMENTATION OF THIS REMEDIAL
ALTERNATIVE COMPONENT WOULD UTILIZE STANDARD CONSTRUCTION INDUSTRY EQUIPMENT AND PRACTICES, AND WOULD NOT
RELY ON NEW, UNTESTED TECHNOLOGIES OR PROCEDURES.  THE COST ASSOCIATED WITH THIS COMPONENT IS ESTIMATED AT
$386,000.

(1)  VISIBLY CONTAMINATED SOILS CONSTITUTE THOSE SOILS THAT ARE GROSSLY CONTAMINATED AND ARE ADJACENT TO THE
DRUMS.



ALTERNATIVE TK-2: TANKER REMOVAL AND OFF-SITE DISPOSAL

THIS INVOLVES REMOVING THE TWO TANKERS AND THEIR CONTENTS FOR OFF-SITE TREATMENT AND DISPOSAL. 
IMPLEMENTATION OF THIS REMEDIAL ALTERNATIVE WOULD UTILIZE STANDARD CONSTRUCTION INDUSTRY EQUIPMENT AND
PRACTICES AND WOULD NOT RELY ON NEW UNTESTED TECHNOLOGIES OR PROCEDURES.  THE COST ASSOCIATED WITH THIS
COMPONENT IS ESTIMATED TO BE $22,000.

ALTERNATIVE GW-3: GROUND WATER PUMPING, TREATMENT AND REINJECTION

THIS INVOLVES PUMPING THE CONTAMINATED GROUND WATER FROM THE UPPER AQUIFER, TREATING IT TO DRINKING WATER
STANDARDS (TABLE 16) AND REINJECTING IT INTO THE AQUIFER.  THE PROCESS WILL CONTINUE UNTIL DRINKING WATER
STANDARDS ARE ACHIEVED IN THE AQUIFER.

IMPLEMENTATION OF THIS ALTERNATIVE WILL REQUIRE THE CONSTRUCTION OF A TREATMENT PLANT AND INSTALLATION OF
PUMPING WELLS AND PIPING.  THE LOCATIONS OF THE PUMPING WELLS, PUMPING RATES FOR EXTRACTION AND REINJECTION
WELLS, AND THE CONFIGURATION OF THE TREATMENT PLANT WILL BE DEVELOPED DURING THE DESIGN PHASE.  WASTE STREAMS
PRODUCED BY THE GROUNDWATER TREATMENT SYSTEM WILL BE TREATED AND/OR DISPOSED OFF SITE. TREATMENT AND/OR
DISPOSAL WOULD COMPLY WITH ALL ARARS.

PRIOR TO DESIGN OF THIS ALTERNATIVE, ADDITIONAL MONITORING WELLS WILL BE INSTALLED, SAMPLED AND ANALYZED TO
PROVIDE DATA TO DEFINE THE CONCENTRATIONS, TYPES AND EXTENT OF CONTAMINATION IN THE INTERMEDIATE AND DEEP
AQUIFERS.  BASED ON THIS INFORMATION, THE EXTRACTION/TREATMENT/REINJECTION GROUNDWATER ALTERNATIVE (GW-3)
WILL BE MODIFIED TO INCLUDE CONTAMINATED GROUND WATER IN THE DEEPER AQUIFER.  THE DESIGN PRESENTLY ASSUMES
THAT ONLY THE UPPER AQUIFER WILL BE REMEDIATED.

MONITORING WELLS WILL BE SAMPLED AND ANALYZED AFTER INSTALLATION OF THE TREATMENT AND PUMPING SYSTEM TO
DETERMINE HYDROLOGIC EFFECTS, GROUNDWATER MOVEMENT AND CONTAMINANT CONCENTRATIONS.  INITIAL SAMPLING AND
ANALYSIS WILL BE ON A QUARTERLY BASIS FOR GROUNDWATER MONITORING WELLS, AND MONTHLY FOR TREATMENT PLANT
EFFLUENT.  THIS MAY BE MODIFIED AFTER ANALYSIS OF MONITORING WELL DATA AND A DETERMINATION OF THE AQUIFER
RESPONSE TO THE REMEDIAL ACTION.  SAMPLING AND ANALYSIS OF MONITORING WELLS WILL CONTINUE AFTER CLEANUP
OBJECTIVES ARE ACHIEVED TO ASSURE THAT AQUIFER REMEDIATION IS PERMANENT AND COMPLETE.

THE GOAL OF THIS REMEDIAL ACTION IS TO RESTORE GROUND WATER TO BENEFICIAL USE AS A DRINKING WATER AQUIFER,
AND TO MEET ALL STATE AND FEDERAL ARARS IN THE GREAT EGG HARBOR RIVER DUE TO DISCHARGE OF CONTAMINANTS IN THE
GROUND WATER.  BASED ON INFORMATION OBTAINED DURING THE REMEDIAL INVESTIGATION AND ON A CAREFUL ANALYSIS OF
ALL REMEDIAL ALTERNATIVES, EPA BELIEVES THAT THE SELECTED REMEDY WILL ACHIEVE THIS GOAL.  HOWEVER, STUDIES
SUGGEST THAT GROUND WATER EXTRACTION AND TREATMENT ARE NOT ALWAYS COMPLETELY SUCCESSFUL IN REDUCING
CONTAMINANTS TO HEALTH-BASED DRINKING WATER STANDARDS IN THE AQUIFER (TABLE 16).  EPA RECOGNIZES THAT
OPERATION OF THE SELECTED EXTRACTION AND TREATMENT SYSTEM MAY INDICATE THE TECHNICAL IMPRACTICABILITY OF
REACHING HEALTH-BASED GROUND WATER QUALITY STANDARDS USING THIS APPROACH.  IF IT BECOMES APPARENT DURING
IMPLEMENTATION OR OPERATION OF THE SYSTEM, THAT CONTAMINANT LEVELS HAVE CEASED TO DECLINE AND ARE REMAINING
CONSTANT AT LEVELS HIGHER THAN THE REMEDIATION GOAL, THE GOAL AND THE REMEDY MAY BE REEVALUATED.

THE SELECTED REMEDY ASSUMES OPERATION OF THE GROUNDWATER EXTRACTION FOR A PERIOD OF 30 YEARS, DURING WHICH
THE SYSTEM'S PERFORMANCE WILL BE CAREFULLY MONITORED ON A REGULAR BASIS AND ADJUSTED AS WARRANTED BY THE
PERFORMANCE DATA COLLECTED DURING OPERATION.  MODIFICATIONS MAY INCLUDE:

A)   DISCONTINUING OPERATION OF EXTRACTION WELLS IN AREAS WHERE CLEANUP GOALS HAVE BEEN ATTAINED;

B)   ALTERNATING PUMPING AT WELLS TO ELIMINATE STAGNATION POINTS; AND

C)   PULSE PUMPING TO ALLOW AQUIFER EQUILIBRATION AND ENCOURAGE ADSORBED CONTAMINANTS TO PARTITION INTO
GROUND WATER.

THE TREATMENT SYSTEM WILL CONTROL CONTAMINANT DISCHARGE TO THE GREAT EGG HARBOR RIVER.  ANY MODIFICATIONS TO
THE GROUNDWATER EXTRACTION/TREATMENT SYSTEM WILL CONSIDER IMPACTS TO THE GREAT EGG HARBOR RIVER.



AS PART OF ALTERNATIVE GW-3, ADDITIONAL SAMPLING AND ANALYSIS OF THE GREAT EGG HARBOR RIVER WILL BE CONDUCTED
TO PROVIDE A BASIS FOR DETERMINING WHETHER REMEDIATION OF THE RIVER IS REQUIRED.  DURING THE REMEDIAL DESIGN,
SAMPLING AND ANALYSIS WILL FURTHER DETERMINE BIOAVAILABILITY AND CONCENTRATION AND DISTRIBUTION OF
CONTAMINANTS IN THE RIVER SEDIMENTS.

SURFACE-WATER AND SEDIMENT SAMPLING AND ANALYSIS WILL CONTINUE DURING THE OPERATION OF THE GROUNDWATER
PUMPING AND TREATMENT SYSTEM TO ENSURE THAT THE GREAT EGG HARBOR RIVER MEETS ALL STATE AND FEDERAL ARARS.  IF
MONITORING DATA INDICATE THAT REMEDIATION OF THE RIVER SEDIMENTS OR SURFACE WATERS IS REQUIRED, THE RIVER
WILL BE DESIGNATED AS A SEPARATE OPERABLE UNIT AND A FOCUSED FEASIBILITY STUDY WILL BE CONDUCTED TO EVALUATE
REMEDIAL ALTERNATIVES.  THE FEASIBILITY STUDY WILL CONSIDER APPROPRIATE ALTERNATIVES TO REMEDIATE AND/OR
PREVENT IMPACTS TO THE RIVER, INCLUDING ADDITIONAL TREATMENT OF THE GROUND WATER.

THIS SELECTED REMEDIAL COMPONENT FOR GROUNDWATER REMEDIATION AND RIVER MONITORING HAS AN ESTIMATED TOTAL
PRESENT WORTH OF $6,431,000.  THE REMEDY WILL COST APPROXIMATELY $2,043,000 TO CONSTRUCT.  THE ESTIMATED
ANNUAL OPERATION AND MAINTENANCE COST IS $285,000.

ADDITIONAL ACTIVITIES

ADDITIONAL ACTIVITIES WHICH WILL BE PERFORMED AS PART OF THE REMEDIAL ACTION INCLUDE, BUT ARE NOT LIMITED TO
THE FOLLOWING:

       ! DURING THE REMEDIAL DESIGN, A WETLANDS CHARACTERIZATION (DELINEATION/ASSESSMENT) WILL BE
CONDUCTED FOR THE UPPER REACHES OF THE SWALE (BETWEEN THE FIRE ROAD AND THE SITE) TO IDENTIFY
IMPACTS OF REMEDIAL ACTIVITIES TO WETLANDS AND PROCEDURES TO REDUCE ANY IMPACTS.  IF ADDITIONAL
SAMPLING INDICATES THE LOWER PORTION OF THE SWALE REQUIRES REMEDIATION, THE WETLAND
CHARACTERIZATION WILL ALSO INCLUDE THE LOWER PORTION OF THE SWALE.  THIS DELINEATION AND
ASSESSMENT WILL INCLUDE, BUT NOT NECESSARILY BE LIMITED TO, A DESCRIPTION OF SOILS AND
VEGETATION, AND A MAP DELINEATING THE AREAS OF CONCERN.

       ! A HABITAT RESTORATION PLAN WILL BE PREPARED.

       ! DURING THE REMEDIAL DESIGN, A CULTURAL RESOURCE SURVEY (STAGE IB ARCHEOLOGICAL INVESTIGATION)
WILL BE COMPLETED WHICH WILL INCLUDE ANY PREVIOUSLY UNDISTURBED PORTION OF THE PROJECT AREA
THAT WILL BE AFFECTED BY REMEDIAL ACTIVITIES.

       ! FOLLOWING COMPLETION OF THE REMEDIAL ACTIONS, THE AREAS AFFECTED WILL BE RECONTOURED, RESTORED
AND REVEGETATED TO THEIR ORIGINAL CONDITIONS.

STATUTORY DETERMINATIONS

THE EPA HAS BEEN EXPLICITLY DIRECTED BY CONGRESS IN SECTION 121 (B) OF CERCLA TO SELECT REMEDIAL ACTIONS
WHICH UTILIZE PERMANENT SOLUTIONS AND ALTERNATIVE TREATMENT TECHNOLOGIES OR RESOURCE RECOVERY OPTIONS TO THE
MAXIMUM EXTENT PRACTICABLE.  IN ADDITION, THE AGENCY IS TO PREFER REMEDIAL ACTIONS THAT PERMANENTLY AND
SIGNIFICANTLY REDUCE THE MOBILITY, TOXICITY OR VOLUME OF SITE WASTES.

PROTECTION OF HUMAN HEALTH AND THE ENVIRONMENT

THE SELECTED SITE REMEDY PROTECTS HUMAN HEALTH AND THE ENVIRONMENT BY DEALING EFFECTIVELY WITH THE PRINCIPLE
THREATS POSED BY THE KING OF PRUSSIA TECHNICAL CORPORATION SITE.  THESE PRINCIPLE THREATS INVOLVE INGESTION
OF CONTAMINANTS FOUND IN THE SOILS AND GROUND WATER.  THE SELECTED ALTERNATIVE ADDRESSES THESE CONTAMINANT
PATHWAYS BY CAPTURING AND TREATING THE CONTAMINATED PLUME, REMOVING AND TREATING   CONTAMINATED SOILS, AND
REMOVING BURIED DRUMS AND TANKERS AT THE SITE.  THE PRIMARY CONTAMINANTS OF CONCERN IN THE GROUND WATER AND
SOILS IDENTIFIED IN THE RI REPORT ARE THE INDICATOR COMPOUNDS DISCUSSED IN THE SUMMARY OF SITE RISKS IN THIS
DOCUMENT.  EXPOSURE LEVELS FOR THESE AND OTHER CONTAMINANTS WILL BE REDUCED SO HUMAN HEALTH RISK WILL BE LESS
THAN (10-6) FOR CARCINOGENS AND TO A HAZARD INDEX OF LESS THAN ONE FOR NONCARCINOGENS.  THIS REMEDIAL ACTION
IS PERMANENT AND PROVIDES FOR COMPLETE RESTORATION OF THE SITE WHICH WILL ALLOW FOR FUTURE UNRESTRICTED USE.



COMPLIANCE WITH APPLICABLE OR RELEVANT AND APPROPRIATE REQUIREMENTS

ACTION-SPECIFIC

METALS-CONTAMINATED SOILS, SEDIMENTS AND SLUDGES ON SITE AND IN THE SWALE ARE RCRA CHARACTERISTIC WASTES
WHICH WILL BE RENDERED NONCHARACTERISTIC BY TREATMENT.  RESIDUAL MATERIALS (E.G., SLUDGES) FROM THE
GROUNDWATER TREATMENT SYSTEM AND SOIL-EXTRACTION PROCESSES WILL BE TREATED AND/OR DISPOSED IN A MANNER
CONSISTENT WITH APPLICABLE RCRA LAND BAN RESTRICTIONS.

THE REINJECTION PROCESS FOR THE TREATED GROUND WATER WILL MEET UNDERGROUND INJECTION WELL REGULATIONS BY ITS
STATUS AS A SUPERFUND REMEDIAL ACTION.  GROUNDWATER EXTRACTION/TREATMENT/ REINJECTION WILL CONTINUE UNTIL
DRINKING WATER STANDARDS ARE ACHIEVED IN THE AQUIFER.

BURIED DRUMS AND TANKERS AT THE SITE, WILL BE ALSO BE DISPOSED OFF SITE CONSISTENT WITH APPLICABLE RCRA LAND
BAN RESTRICTIONS.

RCRA FEDERAL AIR REGULATIONS WHICH ARE CONSIDERED APPLICABLE REQUIREMENTS, INCLUDE 40 CFR PARTS 264.301(I)
AND 264.273(F); APPLICABLE STATE REQUIREMENTS INCLUDE NJAC 7:26 PARTS 10.8(D) AND 10.6(E).

UNDER THE CLEAN AIR ACT, THE NATIONAL AMBIENT AIR QUALITY STANDARDS (AS CONTAINED IN 40 CFR PARTS 50.6 AND
50.9) ARE CONSIDERED APPLICABLE FEDERAL REQUIREMENTS FOR LIMITING THE CONCENTRATION OF OZONE AND PARTICULATE
MATTER WHICH MAY BE EMITTED FROM THE AIR STRIPPING UNIT, THE WATER PRECIPITATION PROCESS, SOIL EXTRACTION
PROCESSES AND OTHER REMOVAL OR CONSTRUCTION ACTIVITIES IN THE SELECTED REMEDIAL ACTIONS.  THE AMBIENT AIR
QUALITY STANDARDS (NJAC 7:27 PARTS 5 AND 13) ARE CONSIDERED APPLICABLE STATE REQUIREMENTS.  RELEVANT AND
APPROPRIATE STATE REQUIREMENTS INCLUDE THE EMISSION STANDARDS PROVIDED IN NJAC 7:27-6 (CONTROL AND
PROHIBITION OF PARTICULATE FROM MANUFACTURING), THE SUBSTANTIVE REQUIREMENTS FOR THE OPERATION OF AIR
POLLUTION EQUIPMENT UNDER NJAC 7:27-8.5(B) (PERMITS AND CERTIFICATES), NJAC 7:27 PARTS 16.6 AND 17.4 AND THE
PROPOSED FEDERAL REGULATION 52 FR 3748.

CONTAMINANT-SPECIFIC

TO DATE, THERE ARE NO PROMULGATED FEDERAL OR STATE STANDARDS FOR CLEANUP OF CONTAMINATED SOILS.  THEREFORE,
IN LIEU OF ARARS, "TO-BE-CONSIDERS" (TBCS) FOR CONTAMINATED SOILS WERE DEVELOPED DURING THE FS.  THESE VALUES
ARE BASED ON PROTECTION OF HUMAN HEALTH AND PROTECTION OF GROUND WATER AND ARE PRESENTED IN TABLE 17.  THESE
ARE THE CLEANUP GOALS FOR CONTAMINATED SOILS, SEDIMENTS AND SLUDGES AT THE SITE, AND WILL PROVIDE FOR
UNRESTRICTED FUTURE USE OF THE SITE.

THE ARARS DETERMINED FOR THE GROUNDWATER REMEDIATION WERE DEVELOPED FOR THIS SITE CONSISTENT WITH THE NEW
JERSEY WATER POLLUTION CONTROL ACT (NJPDES 58:10A AND 7:14A) AND THE MCLS UNDER THE FEDERAL SAFE DRINKING
WATER ACT (TABLE 16).  THE SELECTED ALTERNATIVE, GW-3, IS ANTICIPATED TO ACHIEVE THESE CONCENTRATIONS BY THE
END OF THE REMEDIAL ACTION.  AFTER COMPLETING THE IMPLEMENTATION OF ALTERNATIVES S-4, DR-2, AND TK-2,
CONTAMINANTS WILL NOT MIGRATE INTO THE GROUND WATER. 

LOCATION-SPECIFIC

IN COMPLIANCE WITH THE ENDANGERED SPECIES ACT OF 1973 (87 STAT. 884, AS AMENDED; 16 USC 1531 ET SEQ.), A
CONSULTATION WITH THE US FISH AND WILDLIFE SERVICE HAS BEEN CARRIED OUT TO EVALUATE THE POTENTIAL FOR
ENCOUNTERING FEDERAL ENDANGERED OR THREATENED SPECIES IN THE VICINITY OF THE SITE.  EXCEPT FOR OCCASIONAL
TRANSIENT SPECIES, NO FEDERALLY LISTED OR PROPOSED OR ENDANGERED SPECIES ARE KNOWN TO EXIST AT THE SITE.  IT
IS EXPECTED THAT THE SELECTED REMEDY WILL NOT HAVE ANY DETRIMENTAL IMPACT ON THESE SPECIES BECAUSE OF THEIR
TRANSIENT NATURE IN THIS AREA.  IF ADDITIONAL INFORMATION INDICATES A LIKELIHOOD FOR THE PRESENCE OF 
ENDANGERED SPECIES, THE US FISH AND WILDLIFE SERVICE WILL BE CONSULTED.

THE SITE IS LOCATED ABOUT 1000 FEET FROM THE GREAT EGG HARBOR RIVER WHICH IS PROPOSED AS A NATIONALLY
DESIGNATED WILD AND SCENIC RIVER.  THE SELECTED REMEDIAL ACTION WILL NOT HAVE AN ADVERSE IMPACT ON THE RIVER. 
SAMPLING AND ANALYSIS OF SEDIMENTS AND SURFACE WATERS BEFORE AND DURING IMPLEMENTATION OF THE SELECTED
REMEDIAL ACTION COMPONENTS WILL DETERMINE IMPACTS TO THE RIVER.



THE REMEDIAL ACTION WILL COMPLY WITH THE FLOOD HAZARD AREA CONTROL ACT OF NEW JERSEY.  ALL REMEDIAL
ACTIVITIES WITH THE EXCEPTION OF RIVER SAMPLING WILL BE CONDUCTED ABOVE THE 500 YEAR FLOOD PLAIN.

THE SWALE THAT DIRECTS RUNOFF FROM THE SITE TOWARD THE GREAT EGG HARBOR RIVER MAY BE A WETLAND.  THEREFORE,
BEFORE THE REMEDIAL ACTION IS IMPLEMENTED, A WETLANDS ASSESSMENT WILL BE CONDUCTED TO ASSURE COMPLIANCE WITH
EXECUTIVE ORDERS 11988 AND 11990 AND THE CLEAN WATER ACT (SECTION 404).

THE SITE IS LOCATED WITHIN THE PROTECTION AREA OF THE NEW JERSEY PINELANDS NATIONAL RESERVE.  THEREFORE,
PURSUANT TO N.J.A.C. 7:50-6.77, STORAGE OF TOXIC WASTE IS PROHIBITED AT THE SITE.  ALL CONTAMINATED MATERIALS
WILL EITHER BE TREATED OR REMOVED.

THE SITE WILL BE IN COMPLIANCE WITH THE FARMLAND PRESERVATION ACT AND NATIONAL HISTORIC PRESERVATION ACT
WHICH ARE ARARS FOR THE SITE.

COST-EFFECTIVENESS

AFTER EVALUATING ALL OF THE ALTERNATIVES WHICH MOST EFFECTIVELY ADDRESS THE PRINCIPAL THREATS POSED BY THE
CONTAMINATION AT THE SITE AND THE STATUTORY PREFERENCE FOR TREATMENT, EPA HAS CONCLUDED THAT THE SELECTED
REMEDIAL ACTION COMPONENTS AFFORD THE HIGHEST LEVEL OF OVERALL EFFECTIVENESS PROPORTIONAL TO THEIR COST.  THE
SELECTED REMEDIAL ACTION COMPONENTS ARE COST-EFFECTIVE BECAUSE THEY PROVIDE THE HIGHEST DEGREE OF
PROTECTIVENESS FOR HUMAN HEALTH AND THE ENVIRONMENT AMONG THE ALTERNATIVES EVALUATED, WHILE REPRESENTING A
REASONABLE VALUE FOR THE COST AND WILL ALLOW FOR UNRESTRICTED USE OF THE SITE.

UTILIZATION OF PERMANENT SOLUTIONS AND ALTERNATIVE TREATMENT (OR RESOURCE RECOVERY) TECHNOLOGIES TO THE
MAXIMUM EXTENT PRACTICABLE

THE SELECTED REMEDIAL ACTION COMPONENTS UTILIZE PERMANENT AND EFFECTIVE SOLUTIONS AND ALTERNATIVE TREATMENT
TECHNOLOGIES TO THE MAXIMUM EXTENT PRACTICABLE AND PROVIDE THE BEST BALANCE AMONG THE NINE EVALUATION
CRITERIA OF ALL OF THE ALTERNATIVES EXAMINED.

THE GROUNDWATER TREATMENT ALTERNATIVE WILL REDUCE THE CONTAMINANTS OF CONCERN TO HEALTH PROTECTIVE LEVELS. 

THE SOIL TREATMENT WILL ASSURE THAT ANY CONTAMINANTS THAT REMAIN AT THE SITE ARE IN CONCENTRATIONS BELOW
LEVELS DETERMINED TO BE A HUMAN HEALTH RISK EITHER FROM DIRECT EXPOSURE OR DUE TO MIGRATION TO THE GROUND
WATER.

REMOVAL OF OTHER SOURCES OF CONTAMINATION (BURIED DRUMS AND TANKERS) WILL ALSO BE PERMANENT AND EFFECTIVE IN
REMOVING RISKS AT THE SITE.

IN SUMMARY, THE SELECTED REMEDIAL ACTIONS WILL ACHIEVE A COMPLETE RESTORATION OF THE SITE FOR UNRESTRICTED
USE AND REDUCE PUBLIC HEALTH AND ENVIRONMENTAL RISKS.

PREFERENCE FOR TREATMENT AS A PRINCIPAL ELEMENT

THE STATUTORY PREFERENCE FOR TREATMENT IS SATISFIED BY THE SELECTED REMEDY WHICH EMPLOYS ON-SITE TREATMENT OF
THE GROUND WATER THROUGH PRECIPITATION PROCESSES AND AIR STRIPPING.  IT ALSO INCLUDES ON-SITE CONTAMINANT
EXTRACTION FOR CONTAMINATED SOILS AND SEDIMENTS AND REMOVAL AND OFF-SITE TREATMENT AND DISPOSAL OF BURIED
DRUMS AND TANKERS.  THESE TREATMENT METHODS EFFECTIVELY REDUCE THE TOXICITY, MOBILITY AND VOLUME OF
CONTAMINANTS.

DOCUMENTATION OF SIGNIFICANT CHANGES

THERE ARE NO SIGNIFICANT CHANGES FROM THE PROPOSED PLAN. 

#RS
RESPONSIVENESS SUMMARY



I. INTRODUCTION

THE KING OF PRUSSIA TECHNICAL CORPORATION SITE, LOCATED IN WINSLOW TOWNSHIP, NEW JERSEY, CONSISTS OF AN
ABANDONED WASTE DISPOSAL FACILITY.  PAST WASTE HANDLING AND DISPOSAL PRACTICES AT THE FACILITY HAVE RESULTED
IN ORGANIC AND INORGANIC CONTAMINATION OF SITE SOIL, GROUND WATER AND SEDIMENTS IN AN ADJACENT SWALE.  THE
SITE WAS PLACED ON THE NATIONAL PRIORITIES LIST OF UNCONTROLLED HAZARDOUS WASTE SITES IN 1985.  A REMEDIAL
INVESTIGATION AND FEASIBILITY STUDY WERE COMPLETED FOR THE SITE IN JULY 1990.

IN ACCORDANCE WITH THE US ENVIRONMENTAL PROTECTION AGENCY'S (EPA'S) COMMUNITY RELATIONS POLICY AND GUIDANCE
AND THE PUBLIC PARTICIPATION REQUIREMENTS OF THE COMPREHENSIVE ENVIRONMENTAL RESPONSE, COMPENSATION, AND
LIABILITY ACT, THE EPA REGION II OFFICE ORIGINALLY ESTABLISHED A PUBLIC COMMENT PERIOD FROM JULY 16, 1990
THROUGH AUGUST 15, 1990 TO OBTAIN COMMENTS ON THE PROPOSED PLAN FOR THIS SITE.  AT THE REQUEST OF THE
POTENTIALLY RESPONSIBLE PARTIES (PRPS) FOR THE SITE, WHO HAVE FORMED THE KING OF PRUSSIA TECHNICAL
CORPORATION SITE COMMITTEE, THE PUBLIC COMMENT PERIOD WAS EXTENDED AN ADDITIONAL 30 DAYS TO SEPTEMBER 14,
1990.

ON AUGUST 1, 1990, EPA HELD A PUBLIC MEETING TO RECEIVE PUBLIC COMMENTS ON THE PROPOSED PLAN.  COPIES OF THE
PROPOSED PLAN WERE DISTRIBUTED AT THE MEETING AND PLACED IN THE INFORMATION REPOSITORIES FOR THE SITE.

THE RESPONSIVENESS SUMMARY, REQUIRED BY THE SUPERFUND LAW, PROVIDES A SUMMARY OF CITIZENS' COMMENTS AND
CONCERNS.  SECTION II OF THIS DOCUMENT PROVIDES A BRIEF BACKGROUND OF THE COMMUNITY INVOLVEMENT AND CONCERNS
REGARDING THE SITE.  SECTION III PRESENTS A SUMMARY OF THE SIGNIFICANT QUESTIONS AND COMMENTS EXPRESSED BY
THE PUBLIC AT THE PUBLIC MEETING CONCERNING THE PROPOSED REMEDY SELECTION.  SECTION IV PRESENTS A SUMMARY OF
THE PRP'S AND THEIR CONTRACTOR'S COMMENTS ON THE PROPOSED PLAN AND SUPPLEMENTAL FEASIBILITY STUDY.  A SUMMARY
OF THE COMMENTS RECEIVED FROM THE PINELANDS COMMISSION IS ALSO CONTAINED IN SECTION IV.  EACH QUESTION OR
COMMENT IS FOLLOWED BY EPA'S RESPONSE.  WRITTEN COMMENTS RECEIVED DURING THE PUBLIC COMMENT PERIOD AND EPA'S
RESPONSE ARE ATTACHED IN APPENDICES AS DESCRIBED BELOW.  IT IS NOTED THAT NO WRITTEN COMMENTS WERE RECEIVED
FROM THE COMMUNITY.  WRITTEN COMMENTS WERE PROVIDED BY THE PINELANDS COMMISSION AND THE KING OF PRUSSIA
TECHNICAL CORPORATION COMMITTEE.  ALL COMMENTS EXPRESSED TO EPA WERE CONSIDERED IN EPA'S FINAL DECISION FOR
SELECTING THE REMEDIAL ALTERNATIVES FOR ADDRESSING CONTAMINATION AT THE SITE.

ATTACHED TO THE RESPONSIVENESS SUMMARY ARE THE FOLLOWING APPENDICES:

   ! APPENDIX A - PROPOSED PLAN AND PUBLIC COMMENT

            • ATTACHMENT A.1 - PROPOSED REMEDIAL ACTION PLAN, KING OF PRUSSIA TECHNICAL CORPORATION
SITE, WINSLOW TOWNSHIP, NEW JERSEY, JULY 1990.

            • ATTACHMENT A.2 - PUBLIC NOTICE

            • ATTACHMENT A.3 - AUGUST 1, 1990 PUBLIC MEETING ATTENDANCE
                                  SHEET

            • ATTACHMENT A.4 - NOTICE OF PUBLIC COMMENT PERIOD EXTENSION

   ! APPENDIX B - KING OF PRUSSIA TECHNICAL CORPORATION SITE COMMITTEE'S COMMENTS ON THE PROPOSED PLAN AND
SUPPLEMENTAL FEASIBILITY STUDY

            • ATTACHMENT B.1 - KING OF PRUSSIA TECHNICAL CORPORATION SITE COMMITTEE COMMENTS

   ! APPENDIX C - THE PINELANDS COMMISSION COMMENTS ON THE PROPOSED PLAN AND EPA'S RESPONSE

            • ATTACHMENT C.1 - THE PINELANDS COMMISSION COMMENTS

            • ATTACHMENT C.2 - EPA'S RESPONSE

II. BACKGROUND ON COMMUNITY INVOLVEMENT AND CONCERNS



THE KING OF PRUSSIA TECHNICAL CORPORATION SITE INITIALLY BECAME AN ISSUE OF PUBLIC CONCERN WHEN LOCAL
RESIDENTS NOTICED ILLEGAL DUMPING OCCURRING AT THE SITE.  SUBSEQUENT SAMPLING BY EPA AND THE NEW JERSEY
DEPARTMENT OF ENVIRONMENTAL PROTECTION (NJDEP) REVEALED THE PRESENCE OF ORGANIC AND INORGANIC CONTAMINANTS IN
THE SOILS, GROUND WATER AND SURFACE WATER. 

MAJOR ISSUES AND CONCERNS EXPRESSED BY THE COMMUNITY REGARDING THE KING OF PRUSSIA TECHNICAL CORPORATION SITE
ARE LISTED BELOW:

            ! POTENTIAL CONTAMINATION OF POTABLE WELLS AND IF THE CONTAMINATED GROUND WATER IS
SPREADING TO RESIDENTIAL AREAS.

            ! POTENTIAL HEALTH RISKS ASSOCIATED WITH EXPOSURE TO CONTAMINANTS IN SEDIMENTS, SURFACE
WATERS, AND THE CONTENTS OF BURIED DRUMS AND TANKERS.

            ! POTENTIAL HEALTH EFFECTS TO THE COMMUNITY DURING THE IMPLEMENTATION PHASE OF THE
REMEDIATION.

            ! RESPONSIBILITY FOR REMEDIATION OF THE SITE, I.E., WINSLOW TOWNSHIP'S FINANCIAL
LIABILITY.

III. SUMMARY OF PUBLIC COMMENTS AND EPA RESPONSES

THIS SECTION CONTAINS VERBAL QUESTIONS AND COMMENTS RECEIVED FROM THE COMMUNITY DURING THE AUGUST 1, 1990
PUBLIC MEETING.  COMMENTS CONTAINED IN THIS SECTION ARE GROUPED ACCORDING TO SUBJECT DISCUSSED.

A.  AQUIFER CONTAMINATION

1.  A MEMBER OF THE WINSLOW TOWNSHIP COMMITTEE ASKED WHETHER METAL CONTAMINANTS WERE DETECTED IN THE LOWER
AQUIFER AT THE SITE, AND IF SO, WOULD THE LOWER AQUIFER REQUIRE REMEDIATION.  IT WAS ALSO ASKED, IF
ADDITIONAL AREAS OF CONTAMINATION WERE DISCOVERED, HOW WOULD THIS AFFECT CLEANUP COSTS.

EPA RESPONSE: YES, SITE-RELATED CONTAMINATION ABOVE DRINKING-WATER STANDARDS WAS DETECTED IN THE DEEP
AQUIFER.  EPA PROPOSES TO INSTALL ADDITIONAL MONITORING WELLS DURING THE REMEDIAL DESIGN TO DELINEATE
CONTAMINATION IN THE DEEP AQUIFER MORE COMPLETELY.  EPA WILL EXPAND THE GROUNDWATER TREATMENT SYSTEM AS
NEEDED, TO ADDRESS CONTAMINATION IN THE DEEPER AQUIFER.  THIS WOULD INCREASE THE COST ASSOCIATED WITH
GROUNDWATER REMEDIATION.  THE INCREASE IN COST WOULD BE DEPENDANT ON THE EXTENT OF THE GROUNDWATER
CONTAMINATION IN THE DEEP AQUIFER.

2.  A RESIDENT ASKED IF AN INTERMEDIATE LAYER OR AQUIFER EXISTED BETWEEN THE DEEP AND SHALLOW AQUIFERS
UNDERNEATH THE KOP SITE.

EPA RESPONSE: THERE IS AN INTERMEDIATE LAYER WHICH IS CALLED THE MIDDLE SUBZONE SEMI-CONFINING AQUIFER.  THIS
INTERMEDIATE LAYER HAS AN AVERAGE THICKNESS OF APPROXIMATELY SIX FEET, AND PARTIALLY SEPARATES GROUND WATER
IN THE LOWER AND UPPER AQUIFERS.  THE INTERMEDIATE SUBZONE IS PRIMARILY COMPOSED OF SILTS AND CLAYS, AND IS
SEMI-PERMEABLE.

3.  TWO RESIDENTS ASKED WHERE THE CLOSEST DOWNGRADIENT PRIVATE WELLS WERE LOCATED, AND WHETHER EPA HAD
SAMPLED ANY RESIDENTIAL WELLS IN THE AREA FOR METAL OR VOLATILE ORGANIC COMPOUND CONTAMINATION.

EPA RESPONSE: THERE ARE NO PRIVATE WELLS DOWNGRADIENT OF THE SITE.  CONTAMINATED GROUND WATER AT THE SITE
FLOWS TOWARD THE GREAT EGG HARBOR RIVER, AND THE GROUND WATER ON THE OTHER SIDE OF THE RIVER ALSO FLOWS
TOWARD THE RIVER.  ONCE THE GROUND WATER REACHES THE RIVER, IT FLOWS DOWNSTREAM.  NO RESIDENTIAL WELLS HAVE
BEEN SAMPLED BECAUSE EPA TESTED MONITORING WELLS BEYOND THE EXTENT OF THE CONTAMINANT PLUME AND THESE WELLS
HAVE MET DRINKING WATER STANDARDS.  THE AREA OF THE PLUME IS WELL DEFINED BY THE MONITORING WELLS INSTALLED
AT AND AROUND THE SITE AND ON BOTH SIDES OF THE RIVER.  THESE DATA INDICATE THAT THE CONTAMINANT PLUME IS
LOCATED IN AN AREA BETWEEN THE SITE AND THE RIVER.



4.  A RESIDENT QUESTIONED WHETHER THE GROUNDWATER CONTAMINANT PLUME REACHES THE GREAT EGG HARBOR RIVER.

EPA RESPONSE: YES, CONTAMINATION HAS BEEN DETECTED IN THE RIVER'S SURFACE WATER IN LEVELS EXCEEDING AMBIENT
WATER QUALITY CRITERIA.  IT IS ESTIMATED THAT THE HIGHEST CONTAMINANT LEVELS IN THE GROUND WATER ARE
PRESENTLY HALFWAY BETWEEN THE SITE AND THE RIVER.

5.  AN EVESHAM TOWNSHIP RESIDENT WANTED TO KNOW WHAT THE FLOW RATE OF THE GROUND WATER IS, AND WHETHER
SIGNIFICANT AMOUNTS OF CONTAMINATION COULD REACH THE RIVER WITHIN A COUPLE OF YEARS.

EPA RESPONSE: THE GROUND WATER AT THE SITE HAS BEEN CALCULATED AS FLOWING AT A RATE OF ABOUT ONE FOOT PER DAY
(OR 430 FEET PER YEAR).  HOWEVER, CONTAMINANTS IN THE GROUND WATER MOVE AT A MUCH SLOWER RATE THAN THE GROUND
WATER ITSELF; THE HIGHEST CONCENTRATIONS OF CONTAMINANTS IN THE GROUND WATER HAVE TAKEN ABOUT 15 YEARS TO
MOVE APPROXIMATELY 500 FEET WHICH IS ABOUT HALF THE DISTANCE FROM THE SITE TO THE RIVER.  IF A PUMP AND TREAT
SYSTEM IS NOT IMPLEMENTED AT THE SITE, IT IS ESTIMATED THAT THE HIGHEST LEVELS OF CONTAMINANTS IN THE GROUND
WATER WOULD PROBABLY BEGIN TO REACH THE RIVER IN 30 TO 40 YEARS.

6.  SEVERAL RESIDENTS ASKED WHETHER ANY CONTAMINATION FROM THE KOP SITE EXTENDED AS FAR AS GLOUCESTER COUNTY,
AND WHETHER ANY WATER WELLS HAVE BEEN SAMPLED AND TESTED ON THE OTHER SIDE OF GREAT EGG HARBOR RIVER.
   
EPA RESPONSE: NO CONTAMINATION HAS BEEN DETECTED ON THE OTHER SIDE OF THE RIVER IN GLOUCESTER COUNTY.  TWO
GROUNDWATER MONITORING WELLS LOCATED ON THE OTHER SIDE OF THE RIVER IN GLOUCESTER COUNTY WERE SAMPLED. 
ANALYSES OF THESE SAMPLES INDICATED NO CONTAMINATION.

B. OPERABLE UNIT ONE FEASIBILITY STUDY/REMEDIAL ALTERNATIVES

1.  A RESIDENT ASKED WHETHER THE PRPS HELP DETERMINE THE REMEDIAL TREATMENT THAT WILL BE IMPLEMENTED AT THE
SITE.

EPA RESPONSE: AS PART OF THE FEASIBILITY STUDY, THE PRPS IDENTIFIED AND EVALUATED A NUMBER OF REMEDIAL
ALTERNATIVES.  BASED ON THIS ASSESSMENT, THE PRPS RECOMMENDED A SERIES OF REMEDIAL COMPONENTS TO EPA.   EPA,
HOWEVER, INDEPENDENTLY REVIEWED THE PRPS' EFFORT AND MADE THE FINAL DECISION REGARDING THE REMEDIES THAT WILL
BE IMPLEMENTED AT THE SITE.

2.  A RESIDENT COMMENTED THAT NEW REMEDIAL TECHNOLOGIES ARE CONSTANTLY BEING DEVELOPED.  THE RESIDENT ASKED
WHETHER DIFFERENT PROVEN TECHNOLOGIES FOR REMEDIATING THE SITE COULD BE IMPLEMENTED LATER ON, TO REPLACE THE
CURRENT CHOSEN TECHNOLOGY, IF IT BECOMES OUTDATED WITHIN A FEW YEARS.

EPA RESPONSE: GENERALLY, A RECORD OF DECISION WILL SPECIFY THE CLEANUP LEVELS OR GOALS WHICH WILL BE ACHIEVED
BY IMPLEMENTING THE REMEDY.  IN SOME CASES, PARTICULAR TREATMENT TECHNOLOGIES MAY ALSO BE SPECIFIED.  IF,
AFTER THE REMEDIAL ACTION HAD BEGUN, A NEW TECHNOLOGY BECOMES AVAILABLE WHICH CAN ACHIEVE THE SAME OR GREATER
DEGREE OF PROTECTIVENESS IN THE SAME OR SHORTER TIME FRAME, EPA COULD CONSIDER USING SUCH A TECHNOLOGY, IF
SIGNIFICANT COST OR TIME SAVINGS WOULD BE REALIZED IN DOING SO.  EPA BELIEVES, HOWEVER, THAT THE LIKELIHOOD
OF SUCH A COST OR TIME SAVINGS WOULD BE SMALL.

3.  A RESIDENT ASKED WHETHER EPA WOULD BE REMEDIATING THE SOIL AND GROUND WATER CONCURRENTLY AT THE SITE, OR
IF THEY WOULD BE REMEDIATED SEPARATELY.

EPA RESPONSE: THE REMEDIAL SYSTEMS FOR THE SOIL AND THE GROUND WATER WILL BE DESIGNED SIMULTANEOUSLY. 
IDEALLY, IT WOULD BE EASIER TO TREAT THE GROUND WATER, IF THE SOURCE OF THE CONTAMINATION IN THE SOIL HAD
ALREADY BEEN REMOVED.  TO EXPEDITE THE TOTAL SITE CLEANUP, HOWEVER, ALL REMEDIAL COMPONENTS WILL BEGIN
CONCURRENTLY.

4.  TWO RESIDENTS COMMENTED THAT THE GREAT EGG HARBOR RIVER IS BEING PROPOSED FOR DESIGNATION AS A WILD AND
SCENIC RIVER.  THEY ASKED IF THIS WOULD BE USED AS A REASON TO ENSURE THE CLEANUP OF THE KOP SITE, AND
WHETHER THE TREATED GROUND WATER COULD POTENTIALLY BE DISCHARGED TO THE RIVER.

EPA RESPONSE: THE PROPOSED DESIGNATION DOES INDICATE THAT RIVER HAS HIGH RESOURCE VALUE AND ONE OF THE GOALS



OF SITE REMEDIATION IS TO PREVENT ADVERSE IMPACTS TO THE RIVER AND MEET APPLICABLE OR RELEVANT AND
APPROPRIATE REQUIREMENTS (ARARS) FOR THE RIVER.  THE TREATED GROUND WATER WILL NOT BE DISCHARGED TO THE
RIVER, DUE TO A PINELANDS COMMISSION REGULATION WHICH PROHIBITS SURFACE-WATER DISCHARGE OF GROUND WATER
EXTRACTED FROM THE AQUIFER.

5.  A MEMBER OF THE WINSLOW TOWNSHIP ENVIRONMENTAL COMMISSION ASKED IF THERE IS ANY ASPECT OF THE REMEDIAL
PROCESS WHICH WOULD INVOLVE INCINERATION, AND IF THERE IS ANY RISK OF FIRE, EXPLOSIONS OR EMISSIONS
ASSOCIATED WITH ANY PROCESS OF THE REMEDIAL ACTION. 

EPA RESPONSE: INCINERATION IS NOT PROPOSED AS PART OF THE REMEDIATION FOR THE KOP SITE.  AS WITH ANY
CONSTRUCTION ACTIVITIES, THERE MAY BE RISKS OF FIRE OR EXPLOSION.  SINCE HAZARDOUS SUBSTANCES ARE INVOLVED,
THERE IS ALSO A DEGREE OF RISK ASSOCIATED WITH EMISSIONS OR AIR RELEASES OF THESE MATERIALS.  AS A RESULT,
ALL ACTIVITIES WILL BE CONDUCTED ACCORDING TO AN EPA-APPROVED HEALTH AND SAFETY PLAN, WHICH WILL DESCRIBE
PROCEDURES AND PRECAUTIONS TO MINIMIZE RISKS RESULTING FROM REMEDIAL ACTIVITIES.

6.  A RESIDENT QUESTIONED WHETHER THE PROPOSED GROUNDWATER PUMP AND TREAT SYSTEM HAD BEEN SUCCESSFULLY
UTILIZED AT ANY OTHER SUPERFUND SITES.

EPA RESPONSE: GROUNDWATER EXTRACTION/TREATMENT TECHNOLOGY HAS BEEN USED EXTENSIVELY AT SUPERFUND SITES AROUND
THE COUNTRY.  IT HAS NOT BEEN IN OPERATION FOR LONG PERIODS AT ALL THE SITES, BUT RECENT STUDIES HAVE PROVEN
IT TO BE AN EFFECTIVE TECHNOLOGY FOR SIGNIFICANTLY IMPROVING GROUNDWATER QUALITY.

7.  A RESIDENT ASKED IF THE PROPOSED REINJECTION OF THE TREATED GROUND WATER COULD DISPERSE THE CONTAMINANT
PLUME.

EPA RESPONSE: NO, THE DESIGN FOR THE EXTRACTION/TREATMENT/REINJECTION SYSTEM DURING THE REMEDIAL DESIGN WILL
BE DEVELOPED TO ASSURE THAT THIS WILL NOT OCCUR.  THE SYSTEM WILL BE DESIGNED TO CAPTURE THE CONTAMINATED
GROUND WATER FROM EXTRACTION WELLS AND REINJECT WATER TREATED TO DRINKING-WATER STANDARDS IN A CLOSED
CIRCULATION SYSTEM.

8.  A RESIDENT ASKED HOW EPA WILL DETERMINE WHAT SOILS ARE EXCAVATED AND WHAT CONCENTRATIONS ARE INCLUDED IN
EXCAVATION AND TREATMENT.

EPA RESPONSE: SOIL SAMPLING AND ANALYSIS CONDUCTED DURING THE REMEDIAL INVESTIGATION AND FEASIBILITY STUDY
PROVIDED A GOOD CHARACTERIZATION OF THE AREAS AND VOLUME OF SOIL ABOVE THE CLEANUP GOALS.  ALL SOILS WITH
CONTAMINANTS IN CONCENTRATIONS ABOVE THE CLEANUP LEVELS WILL BE EXCAVATED AND TREATED.  ADDITIONAL SAMPLING
CONDUCTED DURING THE REMEDIAL DESIGN PHASE AS WELL AS AFTER SOIL REMEDIATION HAS BEEN CONDUCTED, WILL ENSURE
THAT ALL OF THE SOILS CONTAMINATED ABOVE CLEANUP LEVELS ARE IDENTIFIED AND REMEDIATED.  THE LEVELS TO WHICH
THE SOILS WILL BE REMEDIATED ARE PRESENTED IN TABLE 17 OF THE RECORD OF DECISION.

9.  A RESIDENT WANTED TO KNOW WHEN THE KOP SITE PROPERTY WOULD BE REMEDIATED TO THE POINT WHERE IT COULD BE
USED FOR OTHER PURPOSES.

EPA RESPONSE: THE SURFACE CONTAMINATION PROBLEM WILL BE REMEDIATED WITHIN SEVERAL YEARS, BUT THE PROPERTY
WILL REMAIN A SUPERFUND SITE UNTIL THE GROUND WATER HAS BEEN RESTORED.  THIS COULD REQUIRE 30 YEARS OR
LONGER.

10.  A GLOUCESTER COUNTY RESIDENT ASKED WHETHER THERE WILL BE ANY POTENTIAL FOR RELEASE OF AIR-BORNE
CONTAMINANTS DURING THE REMEDIAL ACTION.

EPA RESPONSE: ALL OPERATIONS OCCURRING AT THE SITE WILL BE CARRIED OUT IN AN ENVIRONMENTALLY SAFE MANNER TO
BOTH RESIDENTS AND ON-SITE WORKERS.  THE GROUNDWATER TREATMENT SYSTEM WILL CAPTURE VOLATILE CONTAMINANTS. 
OTHER OPERATIONS, SUCH AS SOIL WASHING, WILL ALSO EFFECTIVELY CONTROL AIR-BORNE CONTAMINANTS.  EPA WILL ALSO
BE CONDUCTING AIR MONITORING DURING THE IMPLEMENTATION OF THE REMEDIAL ACTION TO ENSURE THAT ALL OPERATIONS
ARE WITHIN ACCEPTABLE LIMITS.

C.  HEALTH AND SAFETY ISSUES



1.  A RESIDENT COMMENTED THAT EPA HAD RELEASED A REPORT IN SEPTEMBER 1989 STATING THAT IT COULD BE HARMFUL TO
THE HEALTH OF A 90-POUND CHILD, IF THAT CHILD ATE HALF A POUND OF FISH PER DAY FROM THE KOP SITE AREA OF THE
GREAT EGG HARBOR RIVER.  THE RESIDENT ASKED WHETHER THAT ASSESSMENT WAS STILL VALID A YEAR LATER.

EPA RESPONSE: THE REPORT REFERRED TO IS THE ENDANGERMENT ASSESSMENT FOR THE KOP SITE.  THE EXAMPLE OF THE
90-POUND CHILD WHICH WAS USED IN THE ENDANGERMENT ASSESSMENT IS A HYPOTHETICAL ONE, BECAUSE THE ASSESSMENT
CONSIDERS A WORST-CASE SCENARIO TO DETERMINE HUMAN HEALTH RISKS.  FOR EXAMPLE, THE ASSESSMENT WAS DONE ON THE
ASSUMPTION THAT THE FISH IN THE GREAT EGG HARBOR ARE ACTUALLY CONTAMINATED.  HOWEVER, NO BIOLOGIC STUDIES
HAVE BEEN CONDUCTED ON THE FISH TO DETERMINE IF THEY CONTAIN CONTAMINANTS.

2.  SEVERAL RESIDENTS ASKED WHY SAMPLES OF FISH HAD NOT YET BEEN TAKEN FROM THE RIVER AND TESTED FOR
CONTAMINANTS, AND WANTED TO KNOW WHEN THIS WILL OCCUR.

EPA RESPONSE: INVESTIGATIONS OF SITES ARE NORMALLY DONE IN STAGES.  EPA HAS ALREADY SAMPLED THE RIVER WATER
AND THE SEDIMENTS NEAR THE KOP SITE WHICH SHOW LOW, BUT DETECTABLE CONCENTRATIONS OF CONTAMINANTS IN THE
RIVER.  THESE DATA INDICATE MINIMAL RISK TO HUMAN HEALTH.  DURING THE NEXT STAGE OF INVESTIGATION, ADDITIONAL
TYPES OF TESTING WILL BE CONDUCTED AND THIS CONCERN WILL BE ADDRESSED.

3.  A RESIDENT ASKED WHETHER A FLOOD OF THE KOP SITE AREA WOULD RESULT IN SIGNIFICANT SPREADING OF THE
ON-SITE CONTAMINANTS.  HE ALSO ASKED WHETHER THERE IS AN EMERGENCY PLAN THAT EPA WOULD IMPLEMENT IN THE EVENT
OF A FLOOD.

EPA RESPONSE: THERE IS NO SPECIFIC EMERGENCY PLAN THAT EPA WOULD IMPLEMENT IN THE EVENT OF A FLOOD.  HOWEVER,
AREAS PLANNED FOR REMEDIAL ACTIVITIES AND ALL THE AREAS WITH SIGNIFICANT CONCENTRATIONS OF CONTAMINATION ARE
ABOVE THE 500-YEAR FLOOD PLAIN.  THUS, FLOODING WOULD NOT BE LIKELY TO SPREAD ANY SIGNIFICANT ADDITIONAL
CONTAMINATION.

4.  A REPRESENTATIVE OF THE WINSLOW BOARD OF HEALTH QUESTIONED WHETHER IT IS SAFE FOR HUNTERS TO CONSUME GAME
ANIMALS, SUCH AS DEER, WHICH MAY HAVE FORAGED IN THE KOP SITE AREA.

EPA RESPONSE: EPA CONSULTED WITH A REPRESENTATIVE FROM THE AGENCY FOR TOXIC SUBSTANCES AND DISEASE CONTROL
REGISTRY TO DEVELOP THIS RESPONSE.  IT IS THOUGHT THAT CONSUMING GAME ANIMALS IN THE KOP SITE AREA WOULD BE
SAFE, WITH THE EXCEPTION OF THEIR INTERNAL ORGANS (I.E., KIDNEYS OR LIVERS).  WHILE EPA WOULD HAVE TO ANALYZE
ANIMAL TISSUE IN ORDER TO DETERMINE WHETHER AN ANIMAL HAD ACCUMULATED HARMFUL LEVELS OF CONTAMINANTS DUE TO
INGESTION OF PLANTS IN THE AREA, MAMMALS (I.E., DEER) DO NOT BIOACCUMULATE INORGANIC CONTAMINANTS IN TISSUES
(FLESH).  CONTAMINANTS, IF INGESTED BY ANIMALS, WOULD BE CONCENTRATED IN INTERNAL ORGANS (E.G., KIDNEYS OR
LIVERS) WHICH COULD PRESENT A HEALTH RISK IF CONSUMED.  THE AREAS WITH THE GREATEST CONTAMINANT
CONCENTRATIONS HAVE BEEN FENCED AND ARE NOT ACCESSIBLE TO MOST MAMMALS THAT ARE LIKELY TO BE CONSUMED.

5.  A RESIDENT ASKED WHETHER IT WOULD BE POSSIBLE FOR EPA TO FENCE THE DRAINAGE SWALE NEAR THE SITE IN ORDER
TO PREVENT ANIMALS FROM POTENTIALLY DRINKING WATER FROM THE SWALE.

EPA RESPONSE: EPA WILL INVESTIGATE WHETHER THE LEVELS IN THE SWALE WOULD CONSTITUTE A SIGNIFICANT THREAT TO
INDIGENOUS SPECIES WARRANTING FENCING.

D.  REMOVAL ACTIONS

1.  A RESIDENT ASKED HOW MANY CARBOYS WERE EXCAVATED AND HOW MANY DRUMS COULD POTENTIALLY BE BURIED IN THE
DRUM AREA.

EPA RESPONSE: ONE HUNDRED TWENTY CARBOYS WERE EXCAVATED.  EPA ESTIMATES 80 TO 90 FIFTY-FIVE GALLON DRUMS TO
BE BURIED AT THE SITE.  THERE IS, HOWEVER, CONSIDERABLE UNCERTAINTY WITH THE DRUM ESTIMATE; THE NUMBER WILL
NOT BE KNOWN UNTIL THE DRUMS ARE EXCAVATED.

2.  A RESIDENT ASKED IF EPA WILL FURNISH WINSLOW TOWNSHIP WITH AN EMERGENCY RESPONSE PLAN THE NEXT TIME
TRUCKS HAVE TO REMOVE MATERIAL FROM THE SITE AND TRAVEL THROUGH THE TOWNSHIP.



EPA RESPONSE: YES, WHEN THE PROJECT APPROACHES THE STAGE OF EXCAVATION AND SITE DISTURBANCE, EPA WILL PREPARE
AND PROVIDE AN EMERGENCY RESPONSE PLAN WHICH WILL BE A COMPONENT OF THE HEALTH AND SAFETY PLAN FOR THE SITE. 
THE EMERGENCY RESPONSE PLAN WILL ADDRESS EMERGENCY EVACUATION ROUTES, HOSPITAL LOCATIONS, MEDICAL CONCERNS
AND PERSONNEL RESPONSIBILITIES REGARDING POSSIBLE FIRES, EXPLOSIONS, SPILLS, LEAKS OR RELEASES.

E. FUTURE ACTIVITIES

1.  SEVERAL RESIDENTS ASKED EPA TO OUTLINE THE SCHEDULE FOR THE REMEDIAL ACTION, AND THEY ALSO ASKED IF THERE
IS ANY WAY TO EXPEDITE THE SCHEDULE.

EPA RESPONSE: IMPLEMENTATION OF THE REMEDIAL ACTION IS EXPECTED TO BEGIN WITHIN TWO YEARS.  THE OVERALL
REMEDY IS A LONG-TERM PROJECT.  THE SEQUENTIAL STEPS REQUIRED FOR IMPLEMENTATION ARE:

1) EPA'S DECISION ON REMEDY SELECTION, ANTICIPATED BY SEPTEMBER 1990;

2) SETTLEMENT ACTIVITIES FOR IMPLEMENTATION OF THE REMEDIAL ACTION (SIX TO NINE MONTHS);

3) REMEDIAL DESIGN ACTIVITIES 12 TO 18 MONTHS;

4) CONSTRUCTION ACTIVITIES - THESE WILL TAKE ONE TO TWO YEARS TO REMOVE SURFACE MATERIALS AND TREAT
CONTAMINATED MATERIALS AND MANY YEARS (POSSIBLY DECADES) OF OPERATION OF THE GROUNDWATER PUMPING AND
TREATMENT SYSTEM TO ACHIEVE THE REMEDIAL GOALS.

EPA WILL EXPEDITE THE REMOVAL OF THE DRUMS.  THIS ACTIVITY IS EXPECTED TO BEGIN BY THE END OF 1990 AND SHOULD
BE COMPLETED BY THE SUMMER OF 1991.  DUE TO THE EXTENT AND COMPLEXITY OF THE CONTAMINANTS AT THE SITE,
HOWEVER, THE LONG-TERM REMEDIAL ACTION WILL PROCEED ACCORDING TO THE PROCESS AND TIME FRAME DESCRIBED ABOVE.

IV. SUMMARY OF COMMENTS FROM OTHER INTERESTED PARTIES AND EPA RESPONSES

THIS SECTION CONTAINS WRITTEN QUESTIONS AND COMMENTS RECEIVED DURING THE PUBLIC COMMENT PERIOD FROM THE KING
OF PRUSSIA TECHNICAL CORPORATION SITE COMMITTEE REPRESENTING CABOT CORPORATION, CARPENTER TECHNOLOGY
CORPORATION, FORD ELECTRONICS AND REFRIGERATION CORPORATION, JOHNSON-MATTHEY CORPORATION, LNP CORPORATION AND
RUETGERS-NEASE CHEMICAL COMPANY, INC. AND THEIR TECHNICAL CONSULTANTS, ENVIRONMENTAL RESOURCES MANAGEMENT,
INC.

IT IS NOTED THAT REFERENCES TO THE FEASIBILITY STUDY (FS) APPLY TO THE DOCUMENT PREPARED BY THE KING OF
PRUSSIA TECHNICAL CORPORATION SITE COMMITTEE'S TECHNICAL CONSULTANT ENVIRONMENTAL RESOURCES MANAGEMENT, INC.
(ERM).  THE SUPPLEMENTAL FEASIBILITY STUDY (SFS) DOCUMENT WAS DEVELOPED BY EPA AND ITS CONTRACTOR.

A.  SUMMARY OF KING OF PRUSSIA TECHNICAL CORPORATION SITE COMMITTEE'S COMMENTS (REFER TO COMPLETE LETTER IN
APPENDIX B).

1.  THE KOP SITE COMMITTEE MAINTAINS THAT THE RECOMMENDED ALTERNATIVE (E-2A FROM THE FEASIBILITY STUDY) WILL
MEET ARARS, REMEDIATE THE GROUND WATER AS MUCH AS IS TECHNICALLY PRACTICAL AND BE PROTECTIVE OF HUMAN HEALTH. 
THE SITE COMMITTEE ALSO MAINTAINS THAT THE EPA'S SELECTED REMEDY IS, "NOT BASED ON PROVEN AND RELIABLE
TECHNOLOGIES," IS NOT COST-EFFECTIVE, AND THAT DRINKING-WATER STANDARDS SHOULD BE WAIVED SINCE THEY ARE NOT
APPROPRIATE OBJECTIVES FOR THE GROUND WATER AT THE KOP SITE.  THE KOP SITE COMMITTEE RECOMMENDED ALTERNATIVE
E2-A FROM THE FS WHICH CONSISTS OF: "REMOVAL AND OFF-SITE DISPOSAL OF DRUMS, THE CONSOLIDATION, SOIL
VACUUMING, STABILIZATION AND CAPPING OF CONTAMINATED SLUDGES AND SOILS, AND INSTITUTIONAL CONTROLS,
CONSISTING OF SITE ACCESS AND LAND USE RESTRICTIONS AND FUTURE MONITORING, INCLUDING A FIVE-YEAR GROUNDWATER
PUMP AND TREAT REVIEW TO ASSESS THE EFFECTIVENESS OF THE GROUNDWATER TREATMENT APPROACH AND APPROPRIATENESS
OF THE PROPOSED APPLICABLE OR RELEVANT APPROPRIATE REQUIREMENTS (ARARS) FOR GROUNDWATER."

EPA RESPONSE: ALTERNATIVE E-2A WAS EVALUATED BY EPA AND REJECTED BECAUSE IT WAS NOT THE MOST PROTECTIVE
REMEDY, I.E., WOULD NOT MEET ALL ARARS (E.G., DRINKING-WATER STANDARDS FOR GROUND WATER).  ALSO, ALTERNATIVE
E-2A WOULD NOT REMOVE CONTAMINANTS IN THE SOILS OR THE GROUND WATER AND WOULD NOT RESTORE THE SITE FOR
UNRESTRICTED USE.  EPA'S SELECTED REMEDY ACHIEVES ARARS AND REMOVES CONTAMINANTS THAT PRESENT A HUMAN HEALTH



RISK.  THE SELECTED REMEDIAL ACTION COMPONENTS ARE COST-EFFECTIVE BECAUSE THEY PROVIDE THE HIGHEST DEGREE OF
PROTECTIVENESS FOR HUMAN HEALTH AND THE ENVIRONMENT AMONG THE ALTERNATIVES EVALUATED, WHILE REPRESENTING A
REASONABLE VALUE FOR THE COST AND WILL ALLOW FOR UNRESTRICTED FUTURE USE OF THE SITE. 

THE KOP SITE COMMITTEE'S COMMENTS ARE ADDRESSED MORE FULLY BELOW IN EPA RESPONSES TO PAGE SPECIFIC COMMENTS
ON THE PROPOSED PLAN MADE BY THE COMMITTEE'S TECHNICAL CONSULTANT, ENVIRONMENTAL RESOURCES MANAGEMENT, INC.
(ERM).

B. COMMENTS, BY THE KING OF PRUSSIA TECHNICAL CORPORATION SITE COMMITTEES TECHNICAL CONSULTANT, ENVIRONMENTAL
RESOURCES MANAGEMENT, INC. (ERM).

1. PROPOSED PLAN REFERENCE: P.7, 2ND COMPLETE PARAGRAPH, 1ST SENTENCE:  "THE CANCER RISK FROM DRINKING
CONTAMINATED GROUND WATER IS 2.4 X (10-2), ALTHOUGH PRESENTLY THERE ARE NO USERS OF THE GROUND WATER IN THE
PROXIMITY OF THE SITE."

ERM: THIS IS AN OVERSIMPLIFICATION OF THE POTENTIAL RISK ASSOCIATED WITH DRINKING CONTAMINATED GROUND WATER
AT THE SITE.  FIRST, THE RISK LEVEL OF 2.16 X (10-2) IS FOR THE MAXIMUM VOC CONCENTRATIONS DETECTED.  THE
RISK LEVEL BASED ON AVERAGE  CONCENTRATIONS, WHICH REPRESENTS THE MOST PROBABLE EXPOSURE CONDITION, IS LOWER,
AT 2.5 X (10-3).  THIS IS THE APPROPRIATE RISK LEVEL TO BE CITED FOR THE RESIDENTIAL USE SCENARIO.

SECOND, ERM BELIEVES THAT RESIDENTIAL DEVELOPMENT IS NOT THE  MOST LIKELY FUTURE LAND USE AT THE SITE.  THE
MOST PLAUSIBLE  FUTURE LAND USE SCENARIO FOR THE SITE IS RECREATIONAL USE, AS THE SITE IS WITHIN THE PINE
BARRENS, ADJACENT TO A WILDLIFE MANAGEMENT AREA, AND OWNED BY THE TOWNSHIP.  ERM BELIEVES THAT THE
CARCINOGENIC RISK LEVEL FROM THE EA WHICH CORRESPONDS TO THAT TYPE OF LAND USE SHOULD ACCORDINGLY BE
PRESENTED AS THE EXISTING SITE RISK IN THE FINAL ROD.  THAT RISK LEVEL IS 4.9 X (10-5).

EPA RESPONSE: EPA POLICY IS TO PRESENT THE MAXIMUM POSSIBLE RISK WHEN DISCUSSING HUMAN HEALTH RISKS. 
THEREFORE, BOTH MAXIMUM AND AVERAGE CANCER RISKS WERE PRESENTED IN THE ENDANGERMENT ASSESSMENT.

WHILE RECREATIONAL USE IS A POSSIBLE FUTURE USE FOR THE SITE, RESIDENTIAL USE SHOULD NOT BE PRECLUDED DUE TO
PARTIAL SITE RESTORATION.  ALSO, TO RESTRICT RESIDENTIAL DEVELOPMENT BECAUSE OF INCOMPLETE REMEDIATION WOULD
REQUIRE PERMANENT INSTITUTIONAL CONTROLS.

2.  PROPOSED PLAN REFERENCE: P. 7, 2ND COMPLETE PARAGRAPH, 2ND SENTENCE:  "THE PROPOSED REMEDIAL ACTIVITIES
WILL REDUCE CONTAMINANT CONCENTRATIONS TO MAXIMUM CONTAMINANT LEVELS (MCLS) THAT ARE DRINKING WATER
STANDARDS."

ERM: THIS SENTENCE INDICATES THAT MCLS WILL BE ACHIEVED VIA GROUND WATER REMEDIATION.  WHILE THIS MAY BE
POSSIBLE FOR THE ORGANIC CONTAMINANTS, IT HAS BEEN CLEARLY DEMONSTRATED IN THE SITE FS THAT METALS IN THE
GROUND WATER WILL NOT BE REDUCED TO MCLS IN ANY FORESEEABLE TIME PERIOD.  THE PRESENTATION OF THIS CONCEPT IN
THE PRAP RESULTS IN A MISLEADING OVERSIMPLIFICATION OF THE SITE GROUND WATER REMEDY, WHICH WILL CREATE
UNREALISTIC PUBLIC EXPECTATIONS FOR THE ULTIMATE DEGREE OF CLEANUP.

EPA RESPONSE: WHILE IT IS NOT A CERTAINTY THAT MCLS (I.E., ARARS) ARE ACHIEVABLE USING AN
EXTRACTION/TREATMENT/REINJECTION SYSTEM FOR GROUNDWATER REMEDIATION, EPA MAINTAINS THERE IS A SOLID BASIS
THAT MAKES THIS A REASONABLE EXPECTATION.  ERM'S FS DOES NOT CLEARLY DEMONSTRATE THAT GROUNDWATER REMEDIATION
CANNOT ACHIEVE MCLS.  PAGES 3-31 AND 3-32 OF THE FS STATE: "ATTAINMENT OF POTENTIAL GROUND WATER ARARS...IT
SHOULD BE NOTED THAT THE EXACT CONDITIONS ATTAINABLE UNDER GROUND WATER RECOVERY CANNOT BE ACCURATELY
SIMULATED; THEY CAN ONLY BE DETERMINED DURING OPERATION OF A LONG-TERM RECOVERY SYSTEM."  EPA MAINTAINS THAT
REGARDLESS OF THE FINAL CLEANUP LEVELS OBTAINED BY THE PUMPING AND TREATMENT SYSTEM, A SIGNIFICANT REMOVAL OF
CONTAMINANTS WILL BE ACHIEVED AND, THEREFORE, WILL AID IN PROTECTING THE GREAT EGG HARBOR RIVER AND
ACCELERATE AQUIFER RESTORATION.  THESE CONCEPTS ARE CONTINUALLY NEGLECTED IN ERM REPORTS AND COMMENTS.

3.  PROPOSED PLAN REFERENCE: P.7, 3RD COMPLETE PARAGRAPH: "THE RI INDICATES METALS CONTAMINATION MAY PRESENT
A THREAT TO STREAM BIOTA DUE TO METALS CONTAMINATION IN THE SEDIMENTS AND POSSIBLE BIOACCUMULATIVE EFFECTS. 
ADDITIONAL DATA ON CONTAMINANT CONCENTRATIONS AND BIOLOGIC EFFECTS ARE NECESSARY."



ERM: THE EA, NOT THE RI, DISCUSSES POTENTIAL THREATS TO STREAM BIOTA.  THE EA CONCLUDED THAT THE
CONCENTRATION OF METALS DETECTED SUGGEST A "MINIMAL POTENTIAL FOR ADVERSE EFFECTS TO AQUATIC RECEPTORS...",
NOTING, HOWEVER, THAT NO DEFINITIVE CONCLUSIONS ARE POSSIBLE WITH THE AVAILABLE DATA.  THE EA CONCLUSION OF
MINIMAL IMPACT POTENTIAL IS NOT ACCURATELY REFLECTED IN THE PRAP LANGUAGE.  FURTHERMORE, IF THE POTENTIAL FOR
IMPACT IS TRULY MINIMAL, AS CONCLUDED IN THE EA, THERE SHOULD BE NO NEED FOR ADDITIONAL DATA COLLECTION.

EPA RESPONSE: THE EA MENTIONS THAT ONLY MINIMAL AVERAGE CONCENTRATIONS OF CONTAMINANTS WERE DETECTED IN THE
RIVER TO DATE.  THE EA ALSO STATES, HOWEVER, THAT THESE AVERAGE CONCENTRATIONS ARE ABOVE BACKGROUND LEVELS
AND MAXIMUM CONCENTRATIONS EXCEED AMBIENT WATER QUALITY CRITERIA.  THUS, THE RIVER HAS BEEN ADVERSELY
IMPACTED BY SITE-RELATED CONTAMINATION.  FURTHERMORE, THE RIVER HAS NOT BEEN ADEQUATELY CHARACTERIZED AND
ADDITIONAL DATA ARE REQUIRED TO DETERMINE THE FULL EXTENT OF CONTAMINATION AND ITS IMPACTS ON STREAM BIOTA. 
MONITORING IS ALSO NECESSARY TO DETERMINE THE EFFECT OF THE GROUNDWATER TREATMENT SYSTEM ON SURFACE WATER AND
SEDIMENTS OF THE RIVER.

4.  PROPOSED PLAN REFERENCE: P.14, COMPONENT 5, SURFACE WATERS AND SEDIMENTS OF THE GREAT EGG HARBOR RIVER;
P. 16, SELECTION OF REMEDY FOR COMPONENT 5: "SAMPLING AND ANALYSIS OF THE GREAT EGG HARBOR RIVER'S SURFACE
WATERS AND SEDIMENTS WILL FURTHER CHARACTERIZE CONTAMINANTS CONCENTRATIONS AND DISTRIBUTION IN THE RIVER. 
THIS WILL INCLUDE BIOLOGICAL SAMPLING TO EVALUATE ORGANISMS RESPONSES TO CHANGES IN THE RIVER ENVIRONMENTAL
RELATED TO CONTAMINATION.  A DETERMINATION WILL THEN BE MADE IF REMEDIATION OF THE GREAT EGG HARBOR RIVER
WATERS AND/OR SEDIMENTS WILL BE NECESSARY."

ERM: AS DISCUSSED ABOVE, THE SITE EA DETERMINED THAT MINIMAL POTENTIAL FOR IMPACTS EXISTS IN THE GREAT EGG
HARBOR RIVER.  THE PURPOSE OF COLLECTING THE RI DATA WAS TO PROVIDE THE BASIS FOR PRELIMINARY DETERMINATION
OF THE LIKELIHOOD OF IMPACT.  ON THE BASIS OF THOSE DATA, IT WAS DETERMINED THAT LONG-TERM PROTECTION OF THE
RIVER WOULD BE ACHIEVED BY REMOVAL OF METALS FROM THE GROUND WATER SYSTEM VIA PUMP AND TREAT TECHNOLOGY. 
FURTHER REMEDIATION OF THE RIVER WOULD REQUIRE DREDGING TO REMOVE METALS FROM THE SEDIMENTS, WHICH WOULD IN
ITSELF CAUSE ADVERSE IMPACTS TO THE RIVER BY MOBILIZING METALS IN SUSPENSION AND DESTROYING BENTHIC HABITATS. 
GIVEN THE UNLIKELIHOOD OF CURRENT IMPACTS, FURTHER REMEDIATION BY DREDGING OF SEDIMENTS CLEARLY REPRESENTS A
GREATER POTENTIAL FOR ADVERSE IMPACT ON THE RIVER THAN DOES THE CURRENT CONDITION.

EPA RESPONSE: THE SELECTED REMEDY OF EXTRACTION, TREATMENT AND REINJECTION OF CONTAMINATED GROUND WATER WILL
BE DESIGNED TO CONTROL CONTAMINANTS DISCHARGING TO THE RIVER.  THIS IS EXPECTED TO RESULT IN A REDUCTION IN
CONTAMINANT CONCENTRATIONS IN THE RIVER OVER TIME.  ONE OF THE GOALS OF SITE REMEDIATION IS TO ENSURE THAT
THE SITE DOES NOT CAUSE NONATTAINMENT OF ARARS IN THE RIVER.  EPA MAINTAINS, THEREFORE, THAT IT IS NECESSARY
TO SAMPLE AND ANALYZE RIVER SURFACE WATER AND SEDIMENTS AND FURTHER MONITOR THE EFFECTS OF THE GROUND WATER
REMEDIATION SYSTEM ON THE RIVER.  EPA IS NOT PROPOSING ANY REMEDIAL ACTIVITIES FOR THE RIVER (E.G., DREDGING)
AT THIS TIME, SINCE ANY SUCH RECOMMENDATION WOULD BE PREMATURE.  RATHER, EPA'S SELECTED REMEDY INCLUDES
OBTAINING ADDITIONAL DATA BEFORE AND DURING IMPLEMENTATION OF THE GROUNDWATER TREATMENT SYSTEM.  IF SITE
CONTAMINANTS ARE ADVERSELY IMPACTING THE RIVER, THE RIVER WILL BECOME A SEPARATE OPERABLE UNIT, AND A FOCUSED
FEASIBILITY STUDY WILL EVALUATE ALL APPROPRIATE REMEDIAL ALTERNATIVES, INCLUDING MODIFICATIONS OF THE
GROUNDWATER TREATMENT SYSTEM, TO ENSURE THAT RIVER ARARS ARE MET.

5. PROPOSED PLAN REFERENCE: P.15, PARAGRAPH 2: SELECTION OF REMEDY FOR COMPONENT 1 (METALS-CONTAMINATED
SOILS, SEDIMENTS, AND SLUDGES):

ERM: THE PRAP SELECTS CONTAMINANT EXTRACTION FOR THIS COMPONENT OF THE SITE REMEDY.  THE FS RECOMMENDATION
WAS FOR STABILIZATION AND CONTAINMENT IN THE FORMER LAGOON AREA.  ERM  HAS SEVERAL OBSERVATIONS REGARDING THE
REMEDY PROPOSED IN THE PRAP:

            ! CONTAMINANT EXTRACTION IS AN EMERGING TECHNOLOGY WHICH HAS NOT BEEN PERFORMED AT FULL
SCALE TO ANY SIGNIFICANT EXTENT.  THUS, THERE ARE MANY UNKNOWNS ASSOCIATED WITH THE
PERFORMANCE OF CONTAMINANT EXTRACTION, INCLUDING ITS ULTIMATE EFFECTIVENESS. 
TREATABILITY STUDIES WILL BE REQUIRED TO DETERMINE THE DEGREE OF EFFECTIVENESS AT THE
KOP SITE. UNTIL SUCH EVALUATION ARE DONE, IT IS PREMATURE TO SELECT THIS TECHNOLOGY AS
THE REMEDY FOR COMPONENT 1.

            ! NO EVALUATIONS HAVE BEEN DONE TO DETERMINE IF THIS TECHNOLOGY IS THE MOST COST-EFFECTIVE



METHOD OF ACHIEVING PROTECTIVENESS AT THE SITE.  UNTIL SUCH EVALUATION ARE DONE, IT IS
PREMATURE TO SELECT THIS TECHNOLOGY AS THE REMEDY FOR COMPONENT 1.

            ! THE CONTAMINANT EXTRACTION TECHNOLOGY WOULD REMOVE THE METALS FROM THE SITE MEDIA AND
MERELY TRANSFER THEM TO ANOTHER LOCATION, AS THEY ARE NOT DESTRUCTIBLE.  SINCE IT IS
WELL DOCUMENTED THAT THE SITE GROUND WATER WILL NOT LIKELY BE USABLE FOR FUTURE
SIGNIFICANT DEVELOPMENT OF THE SITE, NO ADDED VALUE TO RELOCATING THE SITE CONTAMINANTS
HAS BEEN DEMONSTRATED.

            ! STABILIZATION IS A WELL-ESTABLISHED, PROVEN TECHNOLOGY FOR TREATMENT OF
METALS-CONTAMINATED SOILS AND SLUDGES AND, AS SUCH, HAS BEEN DESIGNATED AS BEST
DEMONSTRATED AVAILABLE TECHNOLOGY (BDAT) UNDER THE LAND DISPOSAL RESTRICTIONS.
STABILIZATION AND CAPPING OF THE SOILS AND SLUDGES ON SITE WOULD EFFECTIVELY ENCAPSULATE
THE CONTAMINATED SOILS, PREVENTING BOTH CONTAMINATED SOILS, PREVENTING BOTH CONTINUED
LEACHING TO GROUND WATER AND DIRECT CONTACT.  THUS, UNDER THE MOST REASONABLE FUTURE
LAND USE FOR RECREATIONAL PURPOSES, ON-SITE STABILIZATION WITH CAPPING IS BOTH
TECHNICALLY FEASIBLE AND PROTECTIVE

GIVEN THE FACTORS DESCRIBED ABOVE, WE BELIEVE THAT ON-SITE STABILIZATION IS THE APPROPRIATE COMPONENT L
REMEDY FOR APPLICATION AT THE SITE.  HOWEVER, SHOULD CONTAMINANT EXTRACTION BE SPECIFIED IN THE FINAL ROD, IT
SHOULD INCLUDE A REQUIREMENT FOR TREATABILITY TESTING.  GIVEN THE FACT THAT CONTAMINANT EXTRACTION IS
UNPROVEN, SUCH A ROD SHOULD ALSO PROVIDE FOR A CONTINGENT ON-SITE STABILIZATION REMEDY.

EPA RESPONSE: ABOVE GROUND CONTAMINANT EXTRACTION HAS BEEN DEMONSTRATED TO BE EFFECTIVE FOR REMOVAL OF
INORGANIC (AND ORGANIC) CONTAMINANTS AT NPL SITES.  THESE DATA SUPPORT SUCCESSFUL APPLICATION OF THIS
TECHNOLOGY FOR REMOVAL OF INORGANIC CONTAMINANTS, ESPECIALLY WHERE SANDY AND SILTY SOILS ARE TREATED (AS AT
THE KOP SITE).  THIS EXPERIENCE ALSO INDICATES ECONOMIC COMPETITIVENESS WITH OTHER REMEDIAL TECHNOLOGIES
(RAGHAVAN, R., COLES, E., AND DIETZ, D, 1990, CLEANING EXCAVATED SOIL USING EXTRACTION AGENTS: A
STATE-OF-THE-ART REVIEW, EPA/600/S2-89/034).  OTHER CONSIDERATIONS IN THE SELECTION OF CONTAMINANT EXTRACTION
IS THAT IT REMOVES CONTAMINANTS ABOVE HEALTH-BASED CLEANUP LEVELS, IS PERMANENT, AND RESTORES THE SITE FOR
UNRESTRICTED USE.  TREATABILITY STUDIES ARE INCLUDED AS PART OF THE REMEDIAL DESIGN TO DETERMINE OPTIMUM
EXTRACTION AGENTS AND SYSTEM DESIGN PARAMETERS FOR THE EXTRACTION AND CONTAMINANT EXTRACTION ALTERNATIVE.

TO PRESUPPOSE THAT GROUND WATER AT THE SITE WILL NOT BE USED BECAUSE THERE WILL BE NO FUTURE DEVELOPMENT IS
PREMATURE AND IS NOT CONSISTENT WITH EPA'S POLICY FOR RETURNING GROUND WATER TO BENEFICIAL USE. RESIDUAL
MATERIALS (E.G., RESIDUAL SLUDGES FROM THE TREATMENT PROCESSES) WILL BE REMOVED AND TREATED AND/OR DISPOSED
AT AN APPROVED OFF-SITE FACILITY.  THIS IS CONSISTENT WITH EPA POLICY OF A PREFERENCE FOR TREATMENT AND
REDUCTION IN MOBILITY, VOLUME, TOXICITY OF CONTAMINANTS AT THE SITE.

ALTHOUGH STABILIZATION IS A PROVEN TECHNOLOGY, IT WOULD BE LESS PROTECTIVE THAN THE SELECTED REMEDY, SINCE
ITS PROTECTIVENESS ASSUMES PROPER MAINTENANCE OF THE CAPPING SYSTEM AND REQUIRES PERMANENT MONITORING OF THE
GROUND WATER.  ADDITIONALLY, THE SITE WOULD NOT BE FULLY RESTORED FOR UNRESTRICTED USE, AS  CONTAMINANTS
WOULD REMAIN AT THE SITE.

6.  PROPOSED PLAN REFERENCE: P. 15, LAST PARAGRAPH, TO P. 16: SELECTION OF REMEDY FOR COMPONENT 4 (GROUND
WATER):

ERM: THE REMEDY SELECTED IS A GROUND WATER RECOVERY, TREATMENT, AND REINJECTION PROGRAM WHICH WAS EVALUATED
IN THE SFS.  THIS PROGRAM INCORPORATES NUMEROUS RECOVERY AND INJECTION WELLS THROUGHOUT THE GROUND WATER
CONTAMINATION PLUME, WITH THE INTENT THAT GROUND WATER REMEDIATION WILL BE CONDUCTED UNTIL THE GROUND WATER
ARARS ARE MET.  BY CONTRAST, THE GROUND WATER REMEDIATION PROGRAM DESIGNED IN THE FS TAKES INTO ACCOUNT THE
TECHNICAL CONSTRAINTS SHOWN IN THE FS TO PRECLUDE REACHING OF METALS ARARS USING PUMP AND TREAT TECHNOLOGY. 
THE FS DESIGN INCLUDES ONE LINE OF RECOVERY WELLS LOCATED IN THE AREA OF HIGHEST CONCENTRATION IN THE PLUME,
WITH THE INTENT THAT VOCS WOULD BE REDUCED TO EITHER ARARS OR TO PRACTICAL MINIMA WITHIN A REASONABLE PERIOD
OF TIME, WHILE COINCIDENT MASS REMOVAL OF METALS WOULD PROTECT THE GREAT EGG HARBOR RIVER OVER THE LONG TERM.

IT IS ERM'S OPINION THAT THE PROPOSED REMEDY SELECTED IN THE PRAP FAILS TO TAKE INTO ACCOUNT THE TECHNICAL



CONSTRAINTS ON REACHING METALS ARARS, AS DESCRIBED IN DETAIL IN THE SITE FS.  THIS RESULTS IN SEVERAL ISSUES
BEING INADEQUATELY ADDRESSED BY THE PRAP, INCLUDING THE FOLLOWING.

            ! THE ABILITY OF THE SFS SYSTEM DESIGN TO MEET ARARS: THE  ASSUMES THAT ARARS CAN BE MET,
WHILE THE FS DEMONSTRATES THAT THIS WILL NOT BE THE CASE.

            ! REMEDIAL GOALS/EXPECTATIONS: THE PRAP SETS THE REMEDIAL GOAL AS ATTAINMENT OF ARARS,
WHICH HAS BEEN DEMONSTRATED IN THE FS TO BE INFEASIBLE.

            ! TIME PERIOD TO REMEDIATION: THE PRAP APPEARS TO BE INCONSISTENT ON THE ISSUE OF TIME TO
ACHIEVE REMEDIATION.

            ! THE SFS DESIGN VS. THE FS DESIGN: THE SFS DESIGN HAS BEEN ASSUMED BY THE EPA TO BE
SUPERIOR TO THE FS DESIGN, BUT AGAIN, THIS ASSUMPTION IGNORES THE CONSTRAINTS ON METALS
REMOVAL.

            ! DEGREE OF ENVIRONMENTAL PROTECTION: THE PRAP HAS FAILED TO CONSIDER THE DELETERIOUS
EFFECTS ON THE ENVIRONMENT OF INSTALLING THE MORE COMPLEX SFS SYSTEM DESIGN.

            ! EVALUATION OF REMEDY EFFECTIVENESS: THE PRAP HAS FAILED TO TAKE INTO ACCOUNT THE NEED TO
EVALUATE THE EFFECTIVENESS OF THE GROUND WATER RECOVERY SYSTEM DURING ITS OPERATION, THE
EFFECTS OF SYSTEM DESIGN ON THE EVALUATION PROCESS, AND THE EFFECTS OF THE EVALUATION ON
REEXAMINING REMEDIAL GOALS.

            ! CONSISTENCY OF THE PRAP WITH EPA INTERNAL GUIDANCE ON GROUND WATER REMEDIES: THE PRAP
HAS FAILED TO FOLLOW THE GUIDANCE PROVIDED IN THE EPA INTERNAL MEMO OF OCTOBER 18, 1989
REGARDING EVALUATION OF GROUND WATER RECOVERY SYSTEMS, FLEXIBILITY IN GROUND WATER
RECOVERY SYSTEMS, FLEXIBILITY IN GROUND WATER RECOVERY RODS, AND THE NEED TO ADDRESS
CONTINGENT REMEDIES AND POTENTIAL WAIVERS OF ARARS IN RODS.

EPA RESPONSE: SEE COMMENTS A.1, B.7, B.8, B.9, B.10, B.11, B.12, B.13, AND B.14.

7.  ERM:

ABILITY OF THE SFS SYSTEM TO ACHIEVE ARARS 

IN THE MODELING PERFORMED IN THE SFS, THE ULTIMATE GOAL OF THE GROUND WATER RECOVERY PROGRAM IS NOT CLEARLY
DEFINED.  THE PRAP INDICATES THE GOALS OF THE GROUND WATER RECOVERY PROGRAM TO BE ATTAINMENT OF ARARS AND
PREVENTION OF METALS DISCHARGE TO THE GREAT EGG HARBOR RIVER.  LIKE THE FS MODELING, THE SFS EFFORT WAS
FOCUSED ON TIME TO REMEDIATION OF VOCS IN THE GROUND WATER.  IN THEORY, THE SFS DESIGN REMEDIATES VOCS MORE
QUICKLY THAN THE FS DESIGN, LEADING EPA TO THE CONCLUSION THAT THE SFS DESIGN IS SUPERIOR FOR THE PURPOSE OF
MEETING ARARS.  HOWEVER, UNLIKE THE FS, THE SFS DID NOT ADDRESS THE PROBLEMS INHERENT IN MEETING ARARS FOR
METALS DUE TO THEIR HIGH RETARDATION IN SOILS.  IT IS WELL ESTABLISHED THAT METALS GENERALLY EXHIBIT VERY LOW
RATES OF PARTITIONING FROM SOILS TO GROUND WATER.  THIS FACTOR WAS SHOWN IN THE FS TO SEVERELY RESTRICT THE
POTENTIAL FOR ANY GROUND WATER RECOVERY SYSTEM TO ACHIEVE ARARS FOR METALS, EVEN OVER THE VERY LONG TERM.

THE SFS GROUND WATER RECOVERY MODELING WAS LIMITED TO A DEMONSTRATION OF THE TIME FRAME FOR THEORETICALLY
MEETING THE VOC ARARS AT THE SITE.  METALS WERE IGNORED.  HOWEVER, THE METALS ARE ACTUALLY MORE LIMITING FOR
GROUND WATER USAGE POTENTIAL THAN THE VOCS.  TREATMENT OF METALS TO POTABLE LEVELS FOR WATER SUPPLY IS
GENERALLY NOT PRACTICED DUE TO TECHNICAL AND ECONOMIC LIMITATIONS, WHILE TREATMENT OF WATER SUPPLIES FOR VOC
REMOVAL IS A PROVEN, COST-EFFECTIVE TECHNOLOGY.  THUS THE PRAP, BY IGNORING THE METALS ISSUE, FAILS TO
ADDRESS THE MORE SIGNIFICANT TECHNICAL LIMITATION ON GROUND WATER REMEDIATION AT THE SITE.

EPA RESPONSE: METALS CONTAMINANTS WERE NOT SPECIFICALLY ADDRESSED IN EPA'S SFS BECAUSE THE PURPOSE OF THE
MODELING EXERCISE WAS TO COMPARE THE RELATIVE CLEANUP TIMES OF DIFFERENT DESIGNS DEVELOPED IN THE SFS.  THE
MODELING COMPLETED IN THE SFS WAS NOT MEANT TO QUANTIFY ACTUAL CLEANUP TIMES, RATHER THE GOAL OF THE MODELING
WAS TO DETERMINE THE RELATIVE EFFECTIVENESS FOR DIFFERENT CONCEPTUAL DESIGNS OF VARIOUS EXTRACTION AND



REINJECTION SYSTEMS.  EPA'S SFS, AS WELL ERM'S FS, DID NOT ADDRESS METALS CONTAMINATION IN THE GROUND WATER
BECAUSE DATA GENERATED DURING THE RI/FS WERE INSUFFICIENT TO DEFINE RETARDATION FACTORS ACCURATELY FOR METALS
CONTAMINANTS FOR THE SITE.

TREATMENT OF METALS TO ACHIEVE AQUIFER RESTORATION ("POTABLE LEVELS FOR WATER SUPPLY") IS A COMMONLY USED
TECHNOLOGY AT SUPERFUND SITES.  OF 31 SITES WITH GROUNDWATER METALS CONTAMINANTS IN AN EPA STUDY, 26 HAVE
AQUIFER REMEDIATION AS THE GOAL (EPA, 1989, EVALUATION OF GROUNDWATER EXTRACTION REMEDIES, EPA/540/2-89/054).

IT SHOULD BE NOTED THAT THE CONCEPTUAL DESIGN UTILIZED IN THE PROPOSED PLAN WAS TAKEN FROM THE SFS BUT IS NOT
NECESSARILY THE FINAL DESIGN THAT WILL BE IMPLEMENTED.  THE CONCEPTUAL DESIGN WILL BE REFINED BASED ON THE
COLLECTION OF ADDITIONAL DATA OBTAIN DURING THE REMEDIAL DESIGN.

8.  ERM:
REMEDIAL GOALS/EXPECTATIONS

BY IGNORING THE METALS ISSUE AS ADDRESSED IN THE FS, THE PRAP REACHES THE ERRONEOUS AND MISLEADING CONCLUSION
THAT ARARS WILL BE MET IN GROUND WATER BY USING THE SFS RECOVERY SYSTEM.  AGAIN, IT WAS CLEARLY DEMONSTRATED
ON A TECHNICAL BASIS IN THE FS THAT IT IS HIGHLY UNLIKELY THAT THE METALS CONCENTRATIONS CAN BE REDUCED TO
THE LEVELS OF ARARS IN THE FORESEEABLE FUTURE AND THAT ORGANICS MAY OR MAY NOT BE REDUCED TO THE ARARS. 
GIVEN THIS KNOWLEDGE, THE ROD FOR THE SITE SHOULD DISCUSS THE CONSTRAINTS OF GROUND WATER RECOVERY AT THE
SITE AND SHOULD SET REACHABLE GOALS, BASED ON TECHNICAL REALITIES.  TO DO ANY LESS IS CONSIDERED BY ERM TO BE
OVERLY OPTIMISTIC AND MISLEADING; IT CAN ONLY CREATE UNREALISTIC EXPECTATIONS IN THE MINDS OF THE PUBLIC
REGARDING THE DEGREE OF AND TIME FRAME REQUIRED FOR SITE REMEDIATION.

GIVEN THE INABILITY OF GROUND WATER RECOVERY TO ACHIEVE METALS ARARS, THE FS PROPOSED THAT MASS REMOVAL OF
METALS FROM THE UPPER AQUIFER SHOULD BE CONDUCTED UNTIL THE REDUCTION WOULD BE PERMANENTLY PROTECTIVE OF THE
RIVER.  THIS PROVIDES A GOAL FOR PERMANENT PROTECTIVENESS THAT RECOGNIZES AND TAKES INTO ACCOUNT THE
TECHNOLOGICAL LIMITATIONS ON GROUND WATER REMEDIATION AT THE SITE.  SINCE THE GROUND WATER WILL NEVER BE
USABLE WITHOUT TREATMENT FOR METALS (AND POSSIBLY FOR VOCS), THE FS GOAL CONCEPT SHOULD BE INCORPORATED INTO
THE FINAL ROD.

EPA RESPONSE: AS DISCUSSED PREVIOUSLY, EPA MAINTAINS THAT ACHIEVING ARARS FOR COMPLETE RESTORATION OF THE
AQUIFER IS A REASONABLE GOAL.  IN ADDITION, REMEDIATION OF THE UPPER AQUIFER SHOULD ALSO BE CONDUCTED TO
EVALUATE THAT ARARS ARE MET IN THE GREAT EGG HARBOR RIVER.  EPA'S SELECTED ALTERNATIVE OF PUMPING AND
TREATING GROUND WATER, IN COMBINATION WITH MONITORING THE RIVER, WILL ACHIEVE THIS GOAL.  PROTECTION OF THE
RIVER CAN ONLY BE CONFIRMED BY RIVER SAMPLING AND ANALYSIS BEFORE AND DURING THE OPERATION OF THE GROUNDWATER
REMEDIATION SYSTEM.  THE REMEDIAL ALTERNATIVE PROPOSED IN ERM'S FS WOULD NOT ACHIEVE COMPLETE PROTECTION OF
THE RIVER SINCE THE INORGANIC CONTAMINANTS, ALTHOUGH SLIGHTLY REDUCED, WOULD CONTINUE TO DISCHARGE TO THE
RIVER AT RELATIVELY HIGH LEVELS.

9.  ERM:

TIME TO REMEDIATION (SIC)

THE PRAP APPEARS TO SELECT THE SFS GROUND WATER RECOVERY SYSTEM BECAUSE IT WILL THEORETICALLY MEET THE VOC
ARARS FASTER THAN THE FS SYSTEM DESIGN.  HOWEVER, THE COST ESTIMATE FOR THE REMEDY IS BASED ON 30 YEARS OF
OPERATION, PRESUMABLY DUE TO THE PRESENCE OF THE METALS, WHICH WAS NOT ADDRESSED IN THE SFS.  SINCE THE TIME
REQUIRED TO REMEDIATE THE METALS WILL DETERMINE THE DURATION OF SYSTEM OPERATION, IT IS INAPPROPRIATE TO BASE
THE RECOVERY SYSTEM DESIGN ON THE VOC ARARS.  THE FS SHOWED THAT EVEN 30 YEARS OF OPERATION IS UNLIKELY TO
ACHIEVE THE METALS ARARS.  AS ALSO DEMONSTRATED IN THE FS, IF REALISTIC (I.E., TRULY ACHIEVABLE) GOALS ARE
SET FOR THE REMEDIATION (IN TERMS OF VOCS), THE DURATION OF SYSTEM OPERATION MAY BE CONSIDERABLY LESS THAN 30
YEARS.

EPA RESPONSE: SINCE THE TIME REQUIRED FOR REMEDIATION OF THE AQUIFER IS UNCERTAIN AND COULD BE LONGER THAN 30
YEARS FOR COMPLETE AQUIFER REMEDIATION (ACHIEVING ARARS FOR BOTH ORGANIC AND INORGANIC CONTAMINANTS), EPA'S
POLICY IS TO ASSUME A PERIOD OF PERFORMANCE OF 30 YEARS FOR COSTING PURPOSES.



10. ERM:

SFS DESIGN VS. FS DESIGN

IT IS NOT CLEAR THAT THE SFS SYSTEM DESIGN WILL PROVIDE SUPERIOR CLEANUP PERFORMANCE, DESPITE HIGHER PUMPING
RATES AND INJECTION OF TREATED WATER.  THE SORPTION/DESORPTION EQUILIBRIA FOR METALS IN SOILS ARE VERY
COMPLEX.  AT THE PRESENT TIME, IT IS UNKNOWN WHETHER THE RATES OF METALS RELEASE AND/OR MASS REMOVAL WOULD
INCREASE, REMAIN ESSENTIALLY THE SAME, OR DECREASE UNDER THE SFS SYSTEM DESIGN.  THE INCREASE IN FLOW
VELOCITY, ALONG WITH THE INJECTION OF TREATED WATER, MAY RESULT IN THE APPEARANCE OF REMEDIATION ON A
CONCENTRATION BASIS DURING OPERATION OF THE SYSTEM.  HOWEVER, THE ULTIMATE REMEDIATION IS DEPENDENT ON MASS
REMOVAL BY PARTITIONING FROM THE SOILS.  IF THE SFS SYSTEM WERE TO INADVERTENTLY REDUCE MASS PARTITIONING,
THE METALS CONCENTRATIONS IN GROUND WATER WOULD BE EXPECTED TO RISE AFTER THE SYSTEM WAS SHUT DOWN, AS THE
ORIGINAL EQUILIBRIUM CONDITIONS RETURNED.  THUS, IT NOT CLEAR WHETHER THE SFS DESIGN IS SUPERIOR TO, OR
POSSIBLY INFERIOR TO, THE FS DESIGN FOR METALS REMOVAL.
   
EPA RESPONSE: EPA'S SFS DESIGN WAS DEVELOPED TO CONSIDER ADDITIONAL EXTRACTION AND REINJECTION DESIGNS THAN
THOSE PRESENTED IN ERM'S FS.  THE CONCEPTUAL DESIGN UTILIZED IN THE PROPOSED PLAN FOR COSTING PURPOSES WAS
BASED ON ONE OF THE DESIGN SCENARIOS PRESENTED IN EPA'S SFS, BUT DID NOT REPRESENT THE FINAL SPECIFICATION OF
THE GROUNDWATER REMEDIATION SYSTEM.  THE FINAL DESIGN OF THE GROUNDWATER REMEDIATION SYSTEM WILL BE BASED ON
ADDITIONAL DATA AND MODELING AND ANALYSIS AND WILL BE PREPARED DURING THE REMEDIAL DESIGN PHASE.  THIS EFFORT
WILL CONSIDER FACTORS MENTIONED IN THIS COMMENT AND OTHER CONSIDERATIONS SUCH AS PULSED PUMPING, DIFFERENT
EXTRACTION/REINJECTION WELL DESIGNS, IMPACTS TO WETLANDS, EFFECTIVE CONTAMINANT CAPTURE AND CONTROL (BOTH
VERTICALLY AND HORIZONTALLY), ETC.

11. ERM:
   
ENVIRONMENTAL PROTECTION

THE EXPANSIVE SFS SYSTEM WILL PLACE WELLS AND PIPING SYSTEMS THROUGHOUT THE AREA FROM THE SITE TO THE RIVER. 
THIS CONFIGURATION WOULD BE FAR MORE ENVIRONMENTALLY DESTRUCTIVE THAN THE FS DESIGN.  THE CONSTRUCTION AND
MAINTENANCE OF THIS SYSTEM WOULD UNNECESSARILY DISRUPT A CURRENTLY UNDISTURBED AREA OF THE PINELANDS BETWEEN
THE FIRE ROAD AND THE RIVER OVER THE VERY LONG TERM.  THIS FACTOR CONSTITUTES A LONG TERM ADVERSE IMPACT
WHICH WAS UNACCOUNTED FOR IN THE SFS EVALUATION AND THE PRAP.

EPA RESPONSE: EPA RECOGNIZES THAT THERE WILL BE SOME DISTURBANCE TO THE SITE AND ADJACENT AREA TO CONSTRUCT
THE COMPONENTS OF THE GROUNDWATER REMEDIATION SYSTEM.  HOWEVER, THESE TEMPORARY EFFECTS ARE NECESSARY TO
RESTORE THE SITE AND PROVIDE ADEQUATE PROTECTION OF PUBLIC HEALTH AND THE ENVIRONMENT.

12. ERM:

EVALUATION OF REMEDIAL ACTION

THE GROUND WATER RECOVERY SYSTEM MUST BE RE-EVALUATED, BY LAW, ON A FIVE-YEAR BASIS.  THE SELECTION OF A
SYSTEM IN THE PRAP HAS FAILED TO TAKE INTO CONSIDERATION THE NEEDS OF THE EVALUATION PROCESS.  CURRENT
SCIENTIFIC UNDERSTANDING OF METALS REMEDIATION IN THE SUBSURFACE IS LIMITED.  IF EPA HOPES TO MAXIMIZE METALS
REMEDIATION AT THE KOP SITE, A SERIOUS EFFORT MUST BE UNDERTAKEN TO EVALUATE THE MOBILITY OF METALS IN THE
SOIL AND WATER PHASES ON A SITE-SPECIFIC BASIS.  THE SFS SYSTEM WILL PRODUCE A COMPLEX POTENTIOMETRIC SURFACE
AND HIGH SPATIAL VARIABILITY IN WATER QUALITY.  THIS WILL COMPLICATE EVALUATION OF REMEDIAL PROGRESS AND THE
MECHANISMS AFFECTING REMEDIATION.  FOR EXAMPLE, AS DESCRIBED PREVIOUSLY, IF DESORPTION OF CONTAMINANTS FROM
THE SOIL IS REDUCED BY DILUTION AND INCREASING FLOW RATE, THE EFFECTIVENESS OF THE SFS SYSTEM MAY BE
INADVERTENTLY OVERESTIMATED.

THE FS, ON THE OTHER HAND, HAS PRESENTED A SYSTEM WHICH WOULD REMEDIATE VOCS IN GROUND WATER AND PROVIDE
LONG-TERM PROTECTION OF THE RIVER, WHILE PROVIDING THE SIMPLICITY TO ALLOW MORE EFFECTIVE EVALUATION OF THE
REMEDIAL PROCESS FOR METALS.  BASED ON THE FIVE-YEAR FINDINGS, THE FS SYSTEM COULD BE MODIFIED TO OPTIMIZE
METALS REMOVAL, IF NECESSARY, OR MIGHT POSSIBLY BE TERMINATED, IF SUFFICIENT METALS REMOVAL HAD BEEN
ACHIEVED.



EPA RESPONSE: EPA DISAGREES WITH THIS COMMENT.  THE GROUNDWATER REMEDIATION SYSTEM WILL ACTIVELY REMOVE BOTH
ORGANIC AND INORGANIC CONTAMINANTS FROM THE AQUIFER AND WILL NOT COMPLICATE THE EVALUATION OF THE
EFFECTIVENESS OF THE REMEDIAL ACTION.  THE SYSTEM PRESENTED IN THE FS WOULD ONLY PROVIDE PARTIAL AQUIFER
REMEDIATION AS IT WOULD PRIMARILY ADDRESS VOLATILE ORGANIC COMPOUNDS.  THE GROUNDWATER REMEDIATION SYSTEM
WILL BE MONITORED ON A REGULAR BASIS AND ADJUSTED AS WARRANTED BY THE PERFORMANCE DATA.

13. ERM:

INCONSISTENCY OF PRAP WITH EPA INTERNAL GUIDANCE

AS DETAILED ABOVE, THE PRAP FAILS TO ADEQUATELY ADDRESS THE ISSUES OF METALS REMEDIATION AND SYSTEM
PERFORMANCE EVALUATION IN THE SELECTION OF A GROUND WATER RECOVERY SYSTEM FOR THE KOP SITE.  THE EPA'S OWN
INTERNAL MEMO OF OCTOBER 18, 1989 INDICATES THAT SUCH FACTORS SHOULD BE TAKEN INTO ACCOUNT IN SITE RODS. 
SPECIFICALLY, RECOMMENDATION 2 (P.4) CALLS FOR ROD FLEXIBILITY AND CONTINGENT REMEDIES, WHERE APPROPRIATE. 
THE CONTINGENT REMEDY, WHEN APPROPRIATE, SHOULD BE DISCUSSED "IN EQUAL DETAIL TO THE PRIMARY REMEDIAL OPTION
AND SHOULD PROVIDE SUBSTANTIVE CRITERIA BY WHICH THE AGENCY WILL DECIDE WHETHER OR NOT TO IMPLEMENT THE
CONTINGENCY."  (P.5).  BASED ON THE TECHNICAL FINDINGS OF THE SITE FS AND ON THE EPA'S INTERNAL GUIDANCE
MEMO, THE ISSUES OF METALS REMOVAL LIMITATIONS, SYSTEM PERFORMANCE EVALUATION, AND CONTINGENT REMEDIES SHOULD
BE FULLY ADDRESSED IN THE FINAL SITE ROD.

IN CONCLUSION, IT IS NOT AT ALL CLEAR THAT THE TECHNICAL BASIS FOR THE GROUND WATER REMEDY SPECIFIED IN THE
PRAP IS CORRECT.  NOR IS IT CLEAR THAT THE PROPOSED REMEDY IS MORE ENVIRONMENTALLY PROTECTIVE THAN THE FS
SYSTEM DESIGN.  IT IS CLEAR, HOWEVER, THAT THE PRAP APPEARS TO BE INCONSISTENT WITH EPA INTERNAL GUIDANCE ON
SELECTION OF GROUND WATER REMEDIES.  ERM'S DESIGN IS IN AGREEMENT WITH THE TECHNICAL CONSIDERATIONS WHICH
FORM THE BASIS FOR THE EPA INTERNAL GUIDANCE; WE BELIEVE THAT IT SHOULD BE FOLLOWED IN THE ROD FOR THE KOP
SITE.

EPA RESPONSE: THE GROUNDWATER REMEDY DESCRIBED IN THE PROPOSED PLAN IS CONSISTENT WITH EPA'S INTERNAL
GUIDANCE.  FURTHERMORE, EPA MAINTAINS THAT PROVIDING A CONTINGENCY REMEDY IS PREMATURE AND INAPPROPRIATE AT
THIS TIME BECAUSE REMOVAL OF METALS CONTAMINANTS FROM GROUNDWATER HAS BEEN SHOWN TO BE EFFECTIVE.

THE REMEDY WOULD PROVIDE FLEXIBILITY WHERE APPROPRIATE, AS THE GROUNDWATER REMEDIATION SYSTEM WILL BE
CAREFULLY MONITORED ON A REGULAR BASIS AND ADJUSTED AS WARRANTED BY THE PERFORMANCE DATA COLLECTED DURING
OPERATION.  MODELING RESULTS FROM THE FS AND SFS INDICATE THE ERM'S PROPOSED DESIGN WOULD NOT RESTORE THE
AQUIFER AS EFFICIENTLY AS THAT CONCEPTUAL DESIGN PRESENTED IN EPA'S SFS.

14. PROPOSED PLAN REFERENCE: P. 16, SELECTION OF REMEDY FOR COMPONENT 4 (GROUND WATER): "ADDITIONAL
MONITORING WELLS BE REQUIRED TO PROVIDE DATA TO DEFINE MORE COMPLETELY THE VERTICAL EXTENT OF CONTAMINATION."

ERM: THE EPA FEELS THAT SINCE THE LOWER SUBZONE AQUIFER WELLS ARE NOT SCREENED IMMEDIATELY BELOW THE MIDDLE
CONFINING SUBZONE, THE POTENTIAL EXISTS FOR SIGNIFICANT CONTAMINATION TO BE PRESENT IN THE LOWER AQUIFER. 
THE RI DATA AND EVALUATIONS OF THE LOWER AQUIFER CLEARLY DEMONSTRATE THE ABSENCE OF SIGNIFICANT IMPACT ON THE
AQUIFER.  FOR EXAMPLE, THE VERTICAL HYDRAULIC CONDUCTIVITY (K) OF THE CONFINING UNIT WAS SHOWN TO BE 2.7 X
(10-7) CM/SEC FROM THE PUMP TEST AND 1.8 X (10-5) CM/SEC (MAXIMUM) AS CALCULATED USING ANALYTICAL DATA. 
USING DARCY'S LAW (Q FLOW) = K X I (HYDRAULIC GRADIENT) X A (CROSS SECTIONAL AREA OF FLOW) AND RI DATA ON THE
CONFINING AND LOWER AQUIFER SUBZONES, IT CAN BE CALCULATED FROM THE DATA THAT THE DILUTION FACTOR FROM A UNIT
AREA OF THE CONFINING UNIT INTO THE 5-FOOT UPPER THICKNESS OF THE LOWER AQUIFER IS A MINIMUM OF 4200 TIMES. 
THE MAXIMUM METALS CONCENTRATIONS DETECTED IN THE UPPER SUBZONE AQUIFER WERE 1040 UG/1 CHROMIUM, 12,500 UG/1
COPPER, AND 4670 UG/1 NICKEL (ALL AT WELL MW 5-S).  THUS, THE MAXIMUM POTENTIAL CONTRIBUTION TO THE LOWER
AQUIFER IS 0.25 UG/1 CHROMIUM, 3.0 UG/1 COPPER, AND 1.1 UG/1 NICKEL, ALL BELOW MCLS OR OTHER POSSIBLE
DRINKING WATER STANDARDS.

EXCEPT FOR ONE ANOMALOUS DETECTION OF CHROMIUM ABOVE ITS MCL (AT WELL MW 14-D), ALL DATA COLLECTED FROM THE
LOWER AQUIFER CONFIRM THIS ANALYSIS.  THE AVERAGE CHROMIUM CONCENTRATION IN THE LOWER AQUIFER WAS
APPROXIMATELY 11 UG/L (BELOW THE MCL OF 50 UG/L), WITH 6 OF 8 SAMPLES BELOW THE DETECTION LIMIT OF 1 UG/L.

WHEN THE GROUND WATER RECOVERY SYSTEM IN THE UPPER SUBZONE AQUIFER GOES ON LINE, THE DOWNWARD HYDRAULIC



GRADIENT WILL BE REDUCED, POSSIBLY EVEN TO AN UPWARD GRADIENT.  THUS, NOT ONLY DO THE CURRENT CONDITIONS
CLEARLY INDICATE NO THREAT TO THE LOWER AQUIFER, BUT THE GROUND WATER REMEDIATION PROGRAM IN THE UPPER
AQUIFER WILL FURTHER PROTECT THE LOWER AQUIFER.  FURTHERMORE, ANY GROUND WATER RECOVERY PROGRAM IN THE LOWER
SUBZONE AQUIFER WOULD DIMINISH THE PROTECTION PROVIDED BY THE UPPER AQUIFER RECOVERY PROGRAM AND MIGHT RISK
INDUCING ADDITIONAL DISCHARGE THROUGH THE CONFINING SUBZONE, THUS POSSIBLY CREATING AN IMPACT WHERE NONE NOW
EXISTS.

IN SUMMARY, ERM HAS CONCLUDED THAT THE LOWER SUBZONE AQUIFER IS NOT ADVERSELY AFFECTED BY THE SITE AND WILL
BE BEST PROTECTED FOR THE LONG TERM BY THE UPPER SUBZONE AQUIFER RECOVERY SYSTEM.  GIVEN THESE CONDITIONS,
THE LOWER SUBZONE AQUIFER IS ADEQUATELY MONITORED, AND NO ADDITIONAL MONITORING WELLS ARE NEEDED.

EPA RESPONSE: EPA MAINTAINS THAT THE AQUIFER LITHOLOGIES AND SAMPLE ANALYSIS DATA INDICATE SIGNIFICANT
ADDITIONAL CONTAMINATION OF THE DEEPER AQUIFER.  CORRELATION OF ELECTRIC LOGS AND DETAILED DELINEATION OF
SITE STRATIGRAPHY CLEARLY INDICATE THAT THE CONFINING NATURE OF THE MIDDLE SUB-ZONE AQUIFER IS OVERSIMPLIFIED
AND MISREPRESENTED IN THE RI/FS.  THE CLAY THICKNESS OF THE INTERMEDIATE SUBZONE IS THINNER DIRECTLY UNDER
SITE SOURCE AREAS (LAGOONS, BURIED DRUMS, ETC.) THAN WHERE OFF-SITE PUMP TESTS WERE CONDUCTED AND THE
TYPE-LOG (MD-8D) WAS SELECTED.  THE PUMP TEST DATA ARE NOT NECESSARILY REPRESENTATIVE OF PERMEABILITIES IN
THE SITE SOURCE AREA DUE TO LATERAL HETEROGENEITIES OF THE INTERMEDIATE AQUIFER ACROSS THE AREA.  THE CLAY
LAYER IS THINNER, SANDIER AND RELATIVELY PERMEABLE IN THE SITE SOURCE AREAS WHERE CONTAMINANTS ARE MIGRATING
VERTICALLY DOWNWARD TO THE DEEPER AQUIFER.  THE MAXIMUM POTENTIAL CONTRIBUTIONS CITED IN THE ABOVE COMMENT
ARE THEORETICAL AND MAY BE FLAWED DUE TO THE CONSIDERATIONS DISCUSSED ABOVE. THE WELL WITH THE "ANOMALOUS"
DETECTION OF CHROMIUM MUST BE CONSIDERED TO REPRESENT ADDITIONAL CONTAMINATION IN THE DEEP AQUIFER.

THE REMEDIAL DESIGN WILL CONSIDER THE EFFECTS THAT WILL BE INDUCED BY THE GROUNDWATER REMEDIATION SYSTEM AND
WILL BE DESIGNED TO ASSURE THAT NO ADVERSE IMPACTS ARE CREATED BY THE OPERATION OF THE SYSTEM.

AN ADDITIONAL CONSIDERATION OF DEEPER AQUIFER CONTAMINATION RELATES TO THE MONITORING WELLS PREVIOUSLY
IDENTIFIED AS SCREENED IN THE INTERMEDIATE SUBZONE.  ELECTRIC LOG CORRELATIONS WITH INTERMEDIATE WELLS
LITHOLOGY DESCRIPTIONS FOR THE INTERMEDIATE WELLS CLEARLY SHOW THAT PREVIOUSLY IDENTIFIED "INTERMEDIATE
WELLS" ARE NOT SCREENED IN THE INTERMEDIATE SUBZONE, BUT ARE SCREENED IN THE UPPER PORTION OF THE DEEPER
AQUIFER (OR JUST BELOW THE INTERMEDIATE AQUIFER).  SAMPLES FROM THESE WELLS REPRESENT DEEP AQUIFER
CONTAMINATION WHOSE DATA ARE INCORRECTLY LABELLED IN THE RI/FS AS REPRESENTING GROUNDWATER FROM THE
INTERMEDIATE AQUIFER.  TWO WELLS PREVIOUSLY IDENTIFIED AS INTERMEDIATE WELLS HAVE CONTAMINANT CONCENTRATIONS
AS FOLLOWS:

                      MW-2I                 MW-4I         CLEANUP GOALS

   BERYLLIUM          29 PPB               31 PPB                 1 PPB

   CHROMIUM           20 PPB               26 PPB                50 PPB

   COPPER          3,070 PPB            2,830 PPB              1000 PPB

   NICKEL            783 PPB              899 PPB               210 PPB

   ZINC              232 PPB              627 PPB              5000 PPB

CONCENTRATIONS WHICH EXCEED CLEANUP GOALS ARE BOLD IN THE LISTING ABOVE.  THE ONLY OTHER WELL THAT IS
SCREENED IN THE DEEP AQUIFER AND PREVIOUSLY IDENTIFIED AS AN INTERMEDIATE WELL IS MW-6I IN WHICH NO
CONTAMINATION WAS DETECTED.

IN ADDITION TO CONSIDERATIONS DISCUSSED ABOVE, CONTAMINATION MAY ALSO BE UNDER-REPRESENTED SINCE ALL
GROUNDWATER ANALYSES WERE CONDUCTED FOR FILTERED SAMPLES WHICH WOULD NOT INCLUDE CONTAMINANTS IN THE
COLLOIDAL OR SUSPENDED PHASES AND THEREBY NOT REFLECT THE TOTAL CONCENTRATION OF CONTAMINANTS IN THE SAMPLES.

ADDITIONAL MONITORING WELLS ARE NEEDED ALONG WITH A DETAILED STRATIGRAPHIC ANALYSIS USING ELECTRIC LOGS



WHEREVER POSSIBLE TO DEFINE THE NATURE OF INTERMEDIATE SUBZONE RELATIONSHIP TO CONTAMINATION IN THE DEEP
AQUIFER.  THE GROUNDWATER REMEDIATION SYSTEM WILL BE MODIFIED TO ADDRESS DEEPER CONTAMINATION SINCE THE
CONCEPTUAL DESIGN DOES NOT CONSIDER REMEDIATION OF THE DEEPER AQUIFER.

THE REMEDIAL DESIGN WILL CONSIDER IN DETAIL, GROUNDWATER REMEDIAL DESIGNS THAT WILL BEST REMEDIATE THE DEEPER
AQUIFER.  IT MAY BE POSSIBLE THAT EXTRACTION WELLS ARE NOT ACTUALLY SCREENED IN THE DEEPER AQUIFER, BUT ANY
CONTAMINATION ABOVE MCLS IN THE DEEPER AQUIFER MUST BE CONSIDERED TO ENSURE THAT IT IS CAPTURED AND TREATED
CONCURRENTLY WITH THE UPPER AQUIFER.

THUS, FURTHER DELINEATION OF CONTAMINATION IN THE DEEP AQUIFER IS REQUIRED.

15.  PROPOSED PLAN REFERENCE: P.17, ALTERNATIVE S-4, FIRST PARAGRAPH

ERM: THE NEED FOR TREATABILITY TESTING AND THE FACT THAT THIS IS AN EMERGING TECHNOLOGY SHOULD BE INCLUDED.

EPA RESPONSE: SEE COMMENT B.5.

16.  PROPOSED PLAN REFERENCE: P. 18, LAST PARAGRAPH, TO P. 19, ALTERNATIVE GW-3

ERM: THE COMMENTS PRESENTED ABOVE FOR PP. 15 TO 16, SELECTION OF REMEDY FOR GROUND WATER, APPLY HERE AS WELL.

EPA RESPONSE: SEE COMMENTS A.1, B.7, B.9, B.10, B.11, B.12, B.13, AND B.14.

17.  ERM COMMENT: THE ISSUE OF INSTITUTIONAL RESTRICTIONS FOR THE SITE IS NOT INCLUDED IN THE PRAP.  BECAUSE
THE GROUND WATER WILL NOT BE REMEDIATED IN THE FORESEEABLE FUTURE, INSTITUTIONAL MEASURES SUCH AS DEED
RESTRICTIONS WILL BE NECESSARY TO ENSURE THAT NO LAND USE WILL EVER OCCUR WHICH IS INCOMPATIBLE WITH SITE
CONDITIONS.  THESE RESTRICTIONS ARE ALSO NECESSARY TO ENSURE THAT THE INTEGRITY OF ANY ON-SITE REMEDIAL
ACTIONS IS MAINTAINED AND THAT THE PROPERTY IS NOT USED IN A WAY THAT WOULD CREATE ENVIRONMENTAL PROBLEMS IN
THE FUTURE.  FOR EXAMPLE, IF A LONG-TERM GROUND WATER RECOVERY SYSTEM WAS INSTALLED, AS PROPOSED BY EPA, DEED
RESTRICTIONS WOULD BE NECESSARY TO ENSURE THAT FUTURE LAND USES WOULD NOT CONTRIBUTE NEW CONTAMINANTS TO THE
GROUND WATER.  AS SHOWN IN THE SITE FS, INSTITUTIONAL RESTRICTIONS ARE NEEDED UNDER ANY OF THE REMEDIAL
ALTERNATIVES.

EPA RESPONSE: INSTITUTIONAL CONTROLS WILL BE IMPOSED UNTIL THE GROUND WATER ACHIEVES DRINKING WATER
STANDARDS.

18. THE COST ESTIMATES PRESENTED FOR THE GROUND WATER RECOVERY SCENARIOS ASSUME A 30-YEAR PERIOD OF
OPERATION.  IT IS ERM'S OPINION THAT A RECOVERY EFFORT OF AS LONG AS 30 YEARS' DURATION IS NOT NECESSARY. 
THE FS HAS SHOWN THAT MCLS FOR METALS ARE HIGHLY UNLIKELY TO HAVE BEEN ACHIEVED IN THAT TIME FRAME; THUS
ACHIEVING MCLS IS NOT A FEASIBLE GOAL FOR THE OPERATION OF THE RECOVERY SYSTEM.  HOWEVER, PROTECTION OF THE
GREAT EGG HARBOR RIVER IS AN ACHIEVABLE GOAL THAT IS CAPABLE OF BEING MET BY BOTH THE SYSTEMS PRESENTED IN
THE FS AND IN THE SFS.  AS DISCUSSED IN THE FS, PROTECTION OF THE RIVER MAY BE OBTAINED IN A SHORTER PERIOD
THAN 30 YEARS, THUS PROVIDING EQUIVALENT PROTECTIVENESS AT A LOWER COST THAT THE 30-YEAR SYSTEM.

EPA RESPONSE: EPA MAINTAINS THAT THE GOAL OF THE GROUNDWATER REMEDIATION SYSTEM IS TO RETURN THE GROUND WATER
TO ITS BENEFICIAL USES.  IT IS PREMATURE AND INAPPROPRIATE TO PROVIDE A CONTINGENCY AT THIS TIME BECAUSE
INSUFFICIENT INFORMATION DOES NOT EXIST WHICH WOULD INDICATE THAT THE GOAL CANNOT BE ACHIEVED.

FURTHERMORE, TO EQUATE A LONG PERIOD OF TREATMENT WITH THE INABILITY TO ACHIEVE THE CLEANUP GOALS IS
ERRONEOUS.  EVEN IF 30 YEARS OR LONGER OF GROUNDWATER TREATMENT ARE REQUIRED TO ACHIEVE CLEANUP GOALS, EPA'S
PREFERENCE IS TO RETURN THE GROUND WATER TO BENEFICIAL USE.

AT THIS TIME IT IS UNCERTAIN HOW LONG WOULD BE REQUIRED TO RETURN THE AQUIFER TO DRINKING-WATER QUALITY AND
THE RIVER TO MEET ARARS.  THE SYSTEM WILL BE CAREFULLY MONITORED ON A REGULAR BASIS AND ADJUSTED AS WARRANTED
BY THE PERFORMANCE DATA.

C. SUMMARY OF COMMENTS RECEIVED FROM THE PINELANDS COMMISSION (REFER TO COMPLETE LETTER IN APPENDIX C)



THE COMMISSIONS GENERALLY AGREES WITH EPA'S PREFERRED ALTERNATIVES FOR REMEDIATION OF SOILS, SEDIMENTS,
SLUDGES, TANKERS AND BURIED DRUMS AND ADDITIONAL RIVER SAMPLING.

EPA'S PROPOSAL TO TREAT CONTAMINATED GROUND WATER TO MEET DRINKING-WATER STANDARDS, HOWEVER, IS NOT
ACCEPTABLE.  THE COMMISSION BELIEVES THAT THIS PROPOSAL WOULD NOT COMPLY WITH THE NONDEGRADATION STANDARD OF
THE NEW JERSEY COMPREHENSIVE MANAGEMENT PLAN WHICH REQUIRES THAT NO DEVELOPMENT BE PERMITTED WHICH DEGRADES
SURFACE- OR GROUNDWATER QUALITY.  THE COMMISSION BELIEVES THAT THE NONDEGRADATION STANDARD SHOULD BE THE GOAL
OF GROUNDWATER REMEDIATION.

AS THE GROUNDWATER PLUME HAS BEEN IDENTIFIED AS THE SOURCE OF CONTAMINATION OF THE GREAT EGG HARBOR RIVER
SURFACE WATER AND SEDIMENTS, THE REMEDIAL GOALS FOR GROUND WATER MUST CONSIDER THE EFFECTS OF THE PLUME ON
THE RIVER.  THE STATE'S SURFACE-WATER STANDARDS WITHIN THE PINELANDS REQUIRE THAT SURFACE WATER MUST BE
MAINTAINED AT ITS EXISTING QUALITY OR THAT QUALITY NECESSARY TO PROTECT THE DESIGNATED USES OF THE RIVER.

EPA RESPONSE: EPA'S PROPOSED CLEANUP ACTION SHOULD NOT BE CONSIDERED NEW DEVELOPMENT WHICH MAY DEGRADE WATER
QUALITY IN THE PINELANDS.  RATHER, THE GROUND WATER IN THE AQUIFER UNDERLYING THE SITE IS CONTAMINATED AS A
RESULT OF IMPROPER HAZARDOUS WASTE DISPOSAL.  BY EXTRACTING AND TREATING THIS GROUND WATER, THE WATER QUALITY
WILL BE SIGNIFICANTLY IMPROVED.  FOR THIS REASON, EPA DOES NOT BELIEVE THAT THE NONDEGRADATION OBJECTIVE OF
THE PINELANDS CMP IS AN APPLICABLE REQUIREMENT.

IN ADDITION, THE GROUND WATER UNDERLYING THE SITE IS CONSIDERED TO BE CLASS GW2.  ACCORDINGLY, DRINKING WATER
STANDARDS, OR MAXIMUM CONTAMINANT LEVELS (MCLS) ESTABLISHED UNDER THE NEW JERSEY SAFE DRINKING WATER ACT,
N.J.A.C. 7:10-16.7, ARE THE APPLICABLE CLEANUP STANDARDS FOR THE SITE.

CONCERNING THE POTENTIAL ADVERSE IMPACTS TO THE GREAT EGG HARBOR RIVER, EPA AGREES THAT FURTHER INFORMATION
IS NEEDED TO CHARACTERIZE PRESENT CONTAMINANT LEVELS MORE COMPLETELY AND ASSESS THE IMPACT OF THE GROUNDWATER
TREATMENT SYSTEM ON THE RIVER.  MONITORING WILL BE CONDUCTED DURING REMEDIAL DESIGN AND DURING THE OPERATION
OF THE SYSTEM FOR THIS PURPOSE.  IF IT IS DETERMINED DURING OPERATION OF THE SYSTEM THAT THE RIVER IS BEING
DEGRADED BY SITE-RELATED CONTAMINATION, THE RIVER WILL BE ADDRESSED AS A SEPARATE OPERABLE UNIT.  APPROPRIATE
REMEDIAL ALTERNATIVES, INCLUDING ADDITIONAL TREATMENT OF THE GROUND WATER WILL BE EVALUATED, TO ENSURE THAT
THE REMEDIAL ACTION IS PROTECTIVE OF THE RIVER AND WILL MEET RIVER ARARS.



#TA
TABLE 1

MAJOR CONTAMINANTS OF
SURFACE SOILS, SLUDGES AND SEDIMENTS (0 TO 2 FEET DEPTH)
KING OF PRUSSIA TECHNICAL CORPORATION SITE

                      # OF DETECTS/         MAXIMUM            SOIL
                      # OF SAMPLES        CONCENTRATION       CLEANUP
   CONTAMINANTS           TAKEN             DETECTED           LEVELS
                                             (PPM)             (PPM)

   ARSENIC                 17/44               5.7               190
   BERYLLIUM               41/88               8.3               485
   CADMIUM                  9/54               2.6               107
   TOTAL CHROMIUM         92/102              8010(*)            483
   COPPER                 86/102              9070(*)          3,571
   LEAD                    59/88                87          250-1000
   MERCURY                 15/61               100(*)              1
   NICKEL                 69/102               387             1,935
   SELENIUM                25/31               3.5                 4
   SILVER                   1/10                18(*)              5
   ZINC                    53/78               300             3,800

NOTE: (*)CONCENTRATIONS EXCEEDING CLEAN UP LEVELS

TABLE 2

MAJOR CONTAMINANTS OF SUBSURFACE SOILS,
SEDIMENTS AND SLUDGES (2 TO 10 FEET DEPTH)
KING OF PRUSSIA TECHNICAL CORPORATION SITE

                      # OF DETECTS/         MAXIMUM            SOIL
                      # OF SAMPLES        CONCENTRATION       CLEANUP
   CONTAMINANTS         TAKEN               DETECTED           LEVELS
                                             (PPM)             (PPM)

   ARSENIC              39/75                  22                190
   BERYLLIUM           26/101                 361                485
   CADMIUM               6/43                  27                107
   TOTAL CHROMIUM      98/102              11,300(*)             483
   COP#ER              84/115              16,300(*)           3,571
   LEAD                80/107                 389(*)        250-1000
   MERCURY               5/76                 1.7(*)               1
   NICKEL              27/109              11,100(*)           1,935
   SELENIUM              3/24                 2.9                  4
   SILVER                 0/7                  ND                  5
   ZINC                 49/89               1,270              3,800

NOTES:
ND= NOT DETECTED.
(*) CONCENTRATIONS EXCEEDING CLEAN UP LEVELS



TABLE 3

MAJOR CONTAMINANTS OF BURIED DRUM CONTENTS KING OF PRUSSIA TECHNICAL CORPORATION SITE

   CONTAMINANTS                  CONTAMINANT
                                CONCENTRATION
                                    (PPM)

   INORGANICS

   ANTIMONY                          ND
   ARSENIC                           ND
   BERYLLIUM                         ND
   CADMIUM                           ND
   CHROMIUM                         2.9
   COPPER                          24.7
   LEAD                               1
   MERCURY                           ND
   NICKEL                            ND
   ZINC                              14

   VOLATILE ORGANICS

   ETHYLBENZENE                  43,000
   TETRACHLOROETHENE              4,400
   TRICHLOROETHENE                7,800
   TOLUENE                        1,100

   SEMI-VOLATILE ORGANICS

   1,4-DICHLOROBENZENE               99
   1,2-DICHLOROBENZENE           18,000
   2,4-DIMETHYLPHENOL                21
   PHENOL                         1,300
   1,2,4-TRICHLOROBENZENE            72

   TOTAL PHENOLS                  4,650

   TENTATIVELY IDENTIFIED
   CONTAMINANTS (TICS)

   VOLATILE ORGANICS

   2-BUTANONE                     2,250
   1,4-DIMETHYLBENZENE          350,000
   1,2-DIMETHYLBENZENE          250,000

   SEMI-VOLATILE ORGANIC

   BENZENES                       2,056
   ETHYLHEXANE                      620
   4-ETHYL-2-METHYLHEXANE           280
   2-METHYLPHENOL                 2,400
   4-METHYLBENZALDEHYDE             150
   UNKNOWNS (TOTAL)             180,000

NOTE: ND= NOT DETECTED



TABLE 4

MAJOR CONTAMINANTS OF SOILS IN THE BURIED DRUM AREA
KING OF PRUSSIA TECHNICAL CORPORATION SITE

   CONTAMINIANTS                                 CONTAMINANTS
                                                 CONCENTRATION
                                                    (PPM)
                                          LOCATION A      LOCATION B

   INORGANICS

   ARSENIC                                   9.6              44
   CHROMIUM                                   25             354
   COPPER                                     18             697
   LEAD                                      11J             12J
   ZINC                                       16              81

   VOLATILE ORGANICS

   TETRACHLOROETHENE                        0.55            270J
   TRICHLOROETHENE                         0.011           0.019
   1,1,2-TRICHLOROETHANE                  0.002J              ND
   TOLUENE                                    ND           0.017

   SEMI-VOLATILE ORGANICS

   BIS(2-ETHYLHEXYL)PHTHALATE             0.052J            0.1J
   1,2-DICHLOROBENZENE                        ND              44
   1,4-DICHLOROBENZENE                        ND            0.3J
   NAPHTHALENE                                ND             3.2
   PHENATHRENE                                ND           0.41J
   PHENOL                                     ND           0.14J
   PENTACHLOROPHENOL                          ND           0.44J
   1,2,4-TRICHLOROBENZENE                     ND            0.48

   PESTICIDES/PCBS

   CHLORDANE                               0.192          0.470J
   DIELDRIN                                0.160          0.230J
   4,4'-DDE                                   ND          0.019J
   4-4'-DDT                                  0.4           0.13J
   TOXAPHENE                                 1.4            5.6J

   TENTATIVELY IDENTIFIED COMPOUNDS

   DIMETHYL BENZENE ISOMER                    ND             40J
   UNKNOWN HYDROCARBONS                     29.7            644J
   ALKYL SUBSTITUTED BENZENES                 ND            992J
   TOTAL UNKNOWN                              ND            573J
   UNKNOWN FATTY ACID                         ND             99J

NOTE:
J=  ESTIMATED VALUE
ND= NOT DETECTED.



TABLE 5

MAJOR CONTAMINANTS OF TANKERS CONTENTS
KING OF PRUSSIA TECHNICAL CORPORATION SITE

   CONTAMINANTS                              CONCENTRATION
                                                 (PPM)
                                        TANKER 1       TANKER #2

   INORGANICS

   ANTIMONY                               ND               24
   ARSENIC                                22               ND
   BERYLLIUM                              38               38
   CADMIUM                                ND              1.8
   CHROMIUM                            6,450            1,430
   COPPER                              8,940           10,080
   CYANIDE                                 3              1.4
   LEAD                                   35               30
   NICKEL                              6,580            1,790
   ZINC                                  317               ND

NOTE: ND= NOT DETECTED.



TABLE 6

MAJOR GROUNDWATER CONTAMINANTS
IN UPPER AQUIFER
KING OF PRUSSIA TECHNICAL CORPORATION SITE

                                                MAXIMUM
                                # DETECTS/      CONCENT.       ARARS
   UPPER AQUIFER                # SAMPLES       DETECTED       (MCLS)
   CONTAMINANTS                   TAKEN          (PPB)         (PPB)

   INORGANICS

   BERYLLIUM                     8/12             233           NONE
   CADMIUM                       2/12             6.2             10
   CHROMIUM                     10/12           1,040(*)          50
   COPPER                       11/12          12,500(*)        1000
   MERCURY                       0/12              ND              2
   NICKEL                        9/12           4,670(*)         210
   ZINC                         12/12           2,030           5000

   VOLATILE ORGANICS

   BENZENE                       1/12               8(*)          1
   1-1-DICHLOROETHANE            1/12              64(*)          2
   TRANS-1,2-DICHLOROETHENE      1/12              12(*)         10
   ETHYLBENZENE                  1/12              80(*)         50
   TETRACHLOROETHENE             3/12           2,500(*)          1
   1,1,2,2-TETRACHLOROETHANE     3/12           2,900(*)        1.4
   TRICHLOROETHENE               5/12             940(*)          1
   1,1,1-TRICHLOROETHANE         3/12             570(*)         26
   TOLUENE                       1/12             190          NONE

NOTES:

1) GROUNDWATER DATA INCLUDED IN THIS TABLE ARE FROM PHASE II OF THE RI. SAMPLING DURING PHASE I OF THE RI AND
DURING THE FS SHOW SIMILAR CONCENTRATIONS TO THESE PRESENTED HERE.

2) (*) CONCENTRATIONS EXCEEDING CLEAN UP LEVELS.

3) ND= NOT DETECTED.



TABLE 7

MAJOR GROUNDWATER CONTAMINANTS
IN INTERMEDIATE AQUIFER
KING OF PRUSSIA TECHNICAL CORPORATION SITE

                                                MAXIMUM
                                # DETECTS/      CONCENT.       ARARS
   INTERMEDIATE AQUIFER         # SAMPLES       DETECTED       (MCLS)
   CONTAMINANTS                   TAKEN          (PPB)          (PPB)

   INORGANICS

   BERYLLIUM                       2/3             31          NONE
   CADMIUM                         0/3             ND            10
   CHROMIUM                        2/3             26            50
   COPPER                          2/3          3,070(*)       1000
   MERCURY                         1/3           0.46             2
   NICKEL                          2/3            899(*)        210
   ZINC                            1/3            627          5000

   VOLATILE ORGANICS

   BENZENE                         1/3              1(*)          1
   1-1-DICHLOROETHANE              0/3             ND             2
   TRANS-1,2-DICHLOROETHENE        0/3             ND            10
   ETHYLBENZENE                    1/3              3            50
   TETRACHLOROETHENE               0/3             ND             1
   1,1,2,2-TETRACHLOROETHANE       0/3             ND           1.4
   TRICHLOROETHENE                 0/3             ND             1
   1,1,1-TRICHLOROETHANE           0/3             ND            26
   TOLUENE                         0/3             ND          NONE

   NOTES:

1) GROUNDWATER DATA INCLUDED IN THIS TABLE ARE FROM PHASE II OF THE RI.  SAMPLING DURING PHASE I OF THE RI
AND DURING THE FS SHOW SIMILAR CONCENTRATIONS TO THOSE PRESENTED HERE.
   
2) (*) CONCENTRATION EXCEEDING CLEANUP LEVELS

3) ND= NOT DETECTED



TABLE 8

MAJOR GROUNDWATER CONTAMINANTS
IN DEEP AQUIFER
KING OF PRUSSIA TECHNICAL CORPORATION SITE

   DEEP AQUIFER                 # DETECTS/      MAXIMUM
   CONTAMINANTS                 # SAMPLES       CONCENT.       ARARS
                                  TAKEN         DETECTED       (MCLS)
                                  (PPB)          (PPB)

   INORGANICS

   BERYLLIUM                      3/10            1.3            NONE
   CADMIUM                        0/10             ND              10
   CHROMIUM                       2/10             77(*)           50
   COPPER                         1/10            8.9            1000
   MERCURY                        0/10             ND               2
   NICKEL                         1/10             34             210
   ZINC                           7/10             89            5000

   VOLATILE ORGANICS

   BENZENE                        0/10             ND               1
   1-1-DICHLOROETHANE             0/10             ND               2
   TRANS-1,2-DICHLOROETHENE       0/10             ND              10
   ETHYLBENZENE                   0/10             ND              50
   TETRACHLOROETHENE              0/5              ND               1
   1,1,2,2-TETRACHLOROETHANE      0/10             ND             1.4
   TRICHLOROETHENE                1/10              3(*)            1
   1,1,1-TRICHLOROETHANE          0/10             ND              26
   TOLUENE                        0/10             ND            NONE

NOTES:
   
1) GROUNDWATER DATA INCLUDED IN THIS TABLE ARE FROM PHASE II OF THE RI. SAMPLING DURING PHASE I OF THE RI AND
DURING THE FS SHOW SIMILAR CONCENTRATIONS TO THOSE PRESENTED HERE.
   
2) (*) CONCENTRATIONS EXCEEDING CLEAN UP LEVELS
   
3) ND= NOT DETECTED



TABLE 9

COMPOUNDS DETECTED IN SURFACE WATERS
KING OF PRUSSIA TECHNICAL CORPORATION SITE

                 GREAT EGG HARBOR RIVER SURFACE WATER SAMPLES     AMBIENT
                                     (SW-)'S                       WATER
                  3    4    5    6    208    209    210 211      QUALITY
                  UP-                  UP-                       STANDARD
                 STREAM              STREAM
   CONTAMINANTS

   CHROMIUM       ND   ND   ND   ND    ND      ND    11      ND      11
   COPPER         ND   ND  110   50    ND      ND    ND      ND      12
   MERCURY        NA   NA   NA   NA    NA    0.32    ND      ND    0.12
   LEAD           NA   NA   NA   NA   2.8     3.8   5.1     3.2     3.2
   NICKEL         ND   ND   ND   ND    ND      ND    83      ND      96
   ZINC          260  140  130  110    ND      ND    49      54      47

NOTE:
   
1) ND= NOT DETECTED.
   
2) NA= NOT ANALYZED.
   
3) CONCENTRATIONS PPB.

TABLE 10

COMPOUNDS DETECTED IN RIVER SEDIMENTS
KING OF PRUSSIA TECHNICAL CORPORATION SITE

                     GREAT EGG HARBOR RIVER SURFACE WATER SAMPLE
                                     (SD-)'S
                   3     4     5     6    208    209    210    211    212
                   UP-                   UP-
                 STREAM                 STREAM
   CONTAMINANTS

   CHROMIUM       ND     38   35    40     ND     43    131    9.3     ND
   COPPER         ND    220  300    35     ND    199     13    6.8     55
   MERCURY        NA     NA   NA    NA     11     49    3.9    3.2     36
   LEAD           ND    0.4  0.4   0.3     ND     ND    0.5     ND     ND
   NICKEL         ND     ND   ND    ND     ND     28     ND     ND     16
   ZINC          2.4    4.3  1.9   5.5     25     37     18     ND     ND

NOTE:
   
1) ND= NOT DETECTED.
   
2) NA= NOT ANALYZED.
   
3) CONCENTRATIONS ARE PPB.



TABLE 11

CONCENTRATIONS FOR CARCINOGENIC INDICATOR COMPOUNDS
FOR ALL COMPONENTS
KING OF PRUSSIA TECHNICAL CORPORATION SITE

                       MAXIMUM CONTAMINANT CONCENTRATION
   CARCINOGENIC                    COMPONENTS
   INDICATOR             ONE      TWO      THREE     FOUR     FIVE-RIVER
   CONTAMINANTS         SOILS,   DRUMS/   TANKERS   GROUND       SEDS./
                         ETC.     SOIL               WATER        WATER
                        (PPM)    (PPM)     (PPM)     (PPB)     (PPM/PPB)

   INORGANICS

   BERYLLIUM(B1)        361     ND/ND         38      233        ND/ND
   CADMIUM(B1)           27     ND/ND        1.8      6.2        ND/ND
   CHROMIUM-VI(A)    11,300    2.9/25      1,430    1,040       131/11
   LEAD(B2)             389     1/11J         35       ND       ND/5.1
   NICKEL(A)         11,100     ND/ND      6,580    4,670        ND/83

   VOLATILE ORGANICS

   BENZENE(A)            ND     ND/ND        ND         8        ND/ND
   1-1-DI-
   CHLOROETHANE(C)       ND     ND/ND        ND        64        ND/ND
   TETRA-
   CHLOROETHENE(B2)      ND   4,400/270J   0.55     2,500        ND/ND
   1,1,2,2-TETRA-
   CHLOROETHANE (C)      ND     ND/ND        ND     2,900        ND/ND
   TRI-
   CHLOROETHENE (B2)     ND   7,800/0.11   0.02       940        ND/ND

NOTES:
   
1) ND= NOT DETECTED.
   
2) A-HUMAN CARCINOGEN, B1, B2-PROBABLE HUMAN CARCINOGEN, C-POSSIBLE HUMAN CARCINOGEN



TABLE 12

CONCENTRATIONS OF NONCARCINOGENIC INDICATOR COMPOUNDS
FOR ALL COMPONENTS
KING OF PRUSSIA TECHNICAL CORPORATION SITE

                       MAXIMUM CONTAMINANT CONCENTRATION
   NONCARCINOGENIC                COMPONENTS
   INDICATOR             ONE      TWO      THREE     FOUR     FIVE-RIVER
   CONTAMINANTS         SOILS,   DRUMS/   TANKERS   GROUND       SEDS./
                         ETC.     SOIL               WATER       WATER
                        (PPM)    (PPM)     (PPM)     (PPB)     (PPM/PPB)

   INORGANIC

   COPPER              16,300   24.7/18   8,940     12,500      300/110
   MERCURY                1.7     ND/ND      ND         ND     0.4/0.32
   ZINC                 1,270     14/16      ND      2,030       37/260

   VOLATILE ORGANICS

   TRANS-1-2-DI-
   CHLOROETHENE            ND     ND/ND      ND         12        ND/ND
   ETHYLBENZENE            ND 43,000/ND      ND         80        ND/ND
   1,1,1-TRI-
   CHLOROETHANE            ND     ND/ND      ND        570        ND/ND
   TOLUENE                 ND  1,100/ND    0.02        190        ND/ND

NOTES: ND = NOT DETECTED.



TABLE 13

CANCER POTENCY FACTORS AND REFERENCE DOSES
FOR INDICATOR COMPOUNDS
KING OF PRUSSIA TECHNICAL CORPORATION SITE

                                          CARCINOGENIC POTENCY FACTOR (CPF)
                                                 (MG/KG-DAY)(-1)
   INDICATOR                                INGESTION              ORAL
   COMPOUNDS

   INORGANICS

   BERYLLIUM                                    8.4                 ---
   CADMIUM                                      6.1                 ---
   CHROMIUM                            4.1 X (10-1)                 ---
   COPPER                                       ---                 ---
   LEAD                                         ---                 ---
   MERCURY                                      ---                 ---
   NICKEL                                       1.7                 ---
   ZINC                                         ---                 ---

   VOLATILE ORGANICS

   BENZENE                             2.9 X (10-2)        2.9 X (10-2)
   1-1-DCHLOROETHENE                           1.16          6 X (10-1)
   TRANS-1,2-DICHLOROETHENE                     ---                 ---
   ETHYLBENZENE                                 ---                 ---
   TETRACHLOROETHENE                   3.3 X (10-3)        5.1 X (10-2)
   1,1,2,2-TETRACHLOROETHANE             2 X (10-1)          2 X (10-1)
   TRICHLOROETHENE                       3 X (10-2)        1.1 X (10-2)
   1,1,1-TRICHLOROETHANE                        ---                 ---
   TOLUENE                                      ---                 —



TABLE 13 (CONTINUE)

CANCER POTENCY FACTORS AND REFERENCE DOSES
FOR INDICATOR COMPOUNDS
KING OF PRUSSIA TECHNICAL CORPORATION SITE

                                                  REFERENCE DOSES
                                                      (RFDS)
   INDICATOR                                        MG/KG/DAY
   COMPOUNDS                                INGESTION           ORAL

   INORGANICS

   BERYLLIUM                                    ---          5 X (10-3)
   CADMIUM                                      ---          5 X (10-4)
   CHROMIUM                                     ---          5 X (10-3)
   COPPER                                1 X (10-2)        3.7 X (10-2)
   LEAD                                         ---        1.4 X (10-3)
   MERCURY                                      ---          3 X (10-4)
   NICKEL                                       ---          2 X (10-2)
   ZINC                                         ---          2 X (10-1)

   VOLATILE ORGANICS

   BENZENE                                      ---                 ---
   1-1-DICHLOROETHENE                           ---           9 X 10-3)
   TRANS-1,2-DICHLOROETHENE                     ---                 ---
   ETHYLBENZENE                                 ---          1 X (10-1)
   TETRACHLOROETHENE                            ---          1 X (10-2)
   1,1,2,2-TETRACHLOROETHANE                    ---                 ---
   TRICHLOROETHENE                              ---                 ---
   1,1,1-TRICHLOROETHANE                 3 X (10-1)          9 X (10-2)
   TOLUENE                                      1.0          3 X (10-1)



TABLE 14

CANCER RISKS FOR INDICATOR COMPOUNDS FROM
RESIDENTIAL USE OF GROUND WATER IN THE UPPER AQUIFER
KING OF PRUSSIA TECHNICAL CORPORATION SITE

                                                          PRIMARY RISK
   WELLS         MAXIMUM             AVERAGE                 SOURCE

   OFF-SITE    2.4 X (10-2)      2.8 X (10-3)     1,1,2,2-TETRACHLOROETHANE
                                                        TETRACHLOROETHENE
                                                        1-1-DICHLOROETHANE

   ON-SITE     4.7 X (10-6)      1.5 X (10-6)           TRICHLOROETHENE

TABLE 15

NONCANCER RISK
RESIDENTIAL SETTING
KING OF PRUSSIA TECHNICAL CORPORATION SITE

                                 HAZARD INDICES
                             ADULT            CHILD           PRIMARY
                          MAX     AVE      MAX     AVE       RISK SOURCE

   GROUND WATER
       OFF-SITE WELLS     31     5.23     89.5     15.7      CR, CU, NI
       ON-SITE WELLS     1.7     0.48      4.3      1.7      CR, CU

   ON-SITE SOILS        NOT EVALUATED      3.7  0.2-1.0     CR, CU, NI, PB

   SWALE SEDIMENTS      NOT EVALUATED      2.2      1.2      CR, CU, PB

NOTE: CR=CHROMIUM, CU=COPPER, NI=NICKEL, PB=LEAD



TABLE 16

MAJOR GROUNDWATER CONTAMINANTS
KING OF PRUSSIA TECHNICAL CORPORATION SITE

                                                    ARARS
   CONTAMINANTS                                     (PPB)       SOURCE

   INORGANICS

   BERYLLIUM                                           1          2
   CADMIUM                                            10          1
   CHROMIUM                                           50          1
   COPPER                                           1000          1
   MERCURY                                             2          1
   NICKEL                                            210          1
   ZINC                                             5000          2

   VOLATILE ORGANICS

   BENZENE                                             1          1
   1-1-DICHLOROETHANE                                  2          1
   TRANS-1,2-DICHLOROETHANE                           10          1
   ETHYLBENZENE                                       50          1
   TETRACHLOROETHENE                                   1          1
   1,1,2,2-TETRACHLOROETHANE                         1.4          1
   TRICHLOROETHENE                                     1          1
   1,1,1-TRICHLOROETHANE                              26          1
   TOLUENE                                          2000          2

NOTE: SOURCES

1=  DRINKING WATER STANDARDS (MAXIMUM CONTAMINANT LEVELS (MCLS)) UNDER NJSA 7:9-6, 7:10-16.7, 58:10A AND
7:14A
   
2=  FEDERAL SAFE DRINKING WATER ACT (40 CFR, PARTS 141 AND 142)



TABLE 17

SOIL CLEANUP GOALS FOR MAJOR INORGANIC CONTAMINANTS
KING OF PRUSSIA TECHNICAL CORPORATION SITE

                                                    SOIL
                                                  CLEANUP
   CONTAMINANTS                                    LEVELS       SOURCE

   INORGANICS

   ARSENIC                                           190          1
   BERYLLIUM                                         485          1
   CADMIUM                                           107          1
   TOTAL CHROMIUM                                    483          1
   COPPER                                          3,571          1
   LEAD                                              500          2
   MERCURY                                             1          2
   NICKEL                                          1,935          1
   SELENIUM                                            4          2
   SILVER                                              5          2
   ZINC                                            3,800          1

NOTE: SOURCES

1= BASED ON HUMAN HEALTH RISK WHICH WILL RESULT IN A CANCER RISK LESS THAN 1 X (10-6) AND A HAZARD INDEX OF
LESS THAN ONE
   
2= NEW JERSEY SOIL ACTION LEVELS



TABLE 18A

COST SUMMARY FOR REMEDIAL ALTERNATIVES
KING OF PRUSSIA TECHNICAL CORPORATION SITE

                                                 ANNUAL
   REMEDIAL ALTERNATIVE         CAPITAL       OPERATION AND
   COMPONENT ONE                 COSTS         MAINTENANCE         TOTAL

   ALTERNATIVE S-1-         ($)       0       ($)  7,000        ($) 79,000
   NO ACTION

   ALTERNATIVE S-2-              43,000            9,000           144,000
   LIMITED ACTION

   ALTERNATIVE S-3-           1,550,000           17,000         1,741,000
   CONSOLIDATION &
   CAPPING

   ALTERNATIVE S-4-           8,050,000                0          8,050,000
   EXCAVATION &
   EXTRACTION

   ALTERNATIVE S-5-           3,182,000           10,000          3,336,000
   IN-SITU STABILIZATION
   & SOLIDIFICATION

   ALTERNATIVE S-5A-          5,402,000           10,000          5,555,000
   ABOVE-GROUND
   STABILIZATION &
   SOLIDIFICATION

   ALTERNATIVE S-6-          11,500,000                0         11,500,000
   REMOVAL & DISPOSAL



TABLE 18B

COST SUMMARY FOR REMEDIAL ALTERNATIVES
KING OF PRUSSIA TECHNICAL CORPORATION SITE

                                                ANNUAL
   REMEDIAL ALTERNATIVE         CAPITAL      OPERATION AND
    COMPONENT TWO               COSTS          MAINTENANCE       TOTAL

   ALTERNATIVE DR-1           $      0          $ 7,000        $  79,000
   NO ACTION

   ALTERNATIVE DR-2            386,000                0          386,000
   REMOVAL & DISPOSAL

TABLE 18C

COST SUMMARY FOR REMEDIAL ALTERNATIVES
KING OF PRUSSIA TECHNICAL CORPORATION SITE

                                             ANNUAL
   REMEDIAL ALTERNATIVE   CAPITAL         OPERATION AND
   COMPONENT THREE         COSTS           MAINTENANCE          TOTAL

   ALTERNATIVE TK-1       $     0          $       0          $     0
   NO ACTION

   ALTERNATIVE TK-2        22,000                  0           22,000
   REMOVAL & DISPOSAL



TABLE 18D

COST SUMMARY FOR REMEDIAL ALTERNATIVES
KING OF PRUSSIA TECHNICAL CORPORATION SITE

                                         ANNUAL
   REMEDIAL ALTERNATIVE    CAPITAL     OPERATION AND
   COMPONENT FOUR & FIVE   COSTS        MAINTENANCE             TOTAL

   ALTERNATIVE GW-1        $     0    $     11,000           $122,000
   NO ACTION

   ALTERNATIVE GW-2              0          11,000            122,000
   LIMITED ACTION

   ALTERNATIVE GW-3      2,043,000         285,000          6,431,000
   EXTRACTION,
   TREATMENT &
   REINJECTION

   ALTERNATIVE GW-4      2,766,322         406,000          9,016,000
   EXTRACTION,
   TREATMENT &
   SURFACE DISCHARGE

NOTE:

REMEDIAL COMPONENT FIVE (THE GREAT EGG HARBOR RIVER) IS INCLUDED IN THE GW ALTERNATIVES FOR COSTING PURPOSES.

TABLE 19

COST SUMMARY FOR SELECTED REMEDIAL ALTERNATIVES
KING OF PRUSSIA TECHNICAL CORPORATION SITE

                                  ANNUAL
   SELECTED        CAPITAL      OPERATION &         PRESENT
   ALTERNATIVE      COSTS       MAINTENANCE          WORTH

   S-4          $ 8,050,000     $       0       $  8,050,000
   DR-2             386,000             0            386,000
   TK-2              22,000             0             22,000
   GW-3           2,043,000       285,000          6,431,000

   TOTAL         10,501,000       285,000         14,889,000


